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HE author of the following trea- 

tiſe had the management of a 
er farm for many years. He 
applied himſelf early to the ſtudy of a- 
| ure; not only read almoſt all the 
books which this age has produced on 
that ſubject, but alſo frequently con- 
verſed with the moſt intelligent of the 
practical farmers, and wrote don ſuch 
— as he judged important, 
whether made by himſelf, or by thoſe: 
whoſe judgment and veracity he could 
depend upon; and, that he might more 


clearly diſcern the effects of the diffe- | 


rent operations and experiments, kept 
a journal of the work performed in the 
farm, along with a journal of the wea- 
ther. 

THE Society at Edinburgh for the- 
improvement of arts and ſciences, ſome 
years ago, propoſed, as ſubjects for 
ſome of their prizes, differtations, on 
the following ſubjects; on vegetation, 
on tillage, on manures, and on foils. 
Having obſerved this, he began to re- 
duce into ſome order the materials 
which he had collected, with a view to 

preſent 


X CE 


preſent diſſertations on theſe ſubjects 
to that Society: but the diſſertations 
not being finiſhed in due time, he 
changed the form of them, and put 
them together into one treatiſe. When 
finiſhed, he put the treatiſe into the 
hands of ſome perſons, gentlemen, and 
farmers, whoſe judgment he could de- 
pend upon. They were pleaſed to ap- 
prove of it, and to declare, that, in their 
opinion, it might be uſeful. Some of 
them propoſed a few alterations and 
additions, which were accordingly 
made. By the judgment of theſe per- 
ſons he was determined to make it pu- 
blic. 

TRE reader will nde that in this 
treatiſe the author has attempted to re- 
duce agriculture to a regular ſyſtem, 
and to aſcertain the principles upon 
which the practice of it is founded. 
The obſervations and experiments from 
which he has endeavoured to aſcertain 
theſe principles, are fairly related, and 
it will be eaſy for any perſon to ſatisfy 
himſelf as to their truth. The reaſons 
for every practice recommended, are 
given; ſo that no reader will be im- 
poſed upon, but will have it in his 

* power 
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power to judge, whether or not the 
principles laid down are true, and the 
practice recommended, proper. 

Tax author, in proſecuting his ſub- 
jet, has followed a method different 
from thoſe who have attempted a regu- 
lar ſyſtem of agriculture. Inſtead of 
treating of ſoils in the beginning, he 
has reſerved this part of the ſubject to 
the end, and has begun with vegeta- 
tion. Perhaps ſome may think it ne- 
— to aſſign the reaſons which de- 
termined him to follow this method. 
As ſoil is the part of the earth by 
which vegetables are nouriſhed, one is 
apt to imagine at firſt ſight, that, in a 
treatiſe of agriculture, it ſhould be the 
firſt thing examined; but when the 
matter is conſidered with attention, it 
will appear obvious, that it is impoſh- 
ble to treat properly of ſoils without 
treating firſt of vegetation. Without 
knowing any thing of vegetation, we 
may indeed make a diſtinction in ſoils, 
find out the qualities of each, and the 
principles of which they are compound- 
ed ; but, without knowing the methods 
by which vegetation is promoted, it is 
impoſſible to determine whether the 


qualities 
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qualities of ſoil are good or bad, what 
kind af ſoils are moſt valuable, what 
are the defects of any of them, and 
and how theſe defects may be remedi- 
ed. Dr Home, in his treatiſe, begins 
with ſoils; and any perſon that reads 
with attention what he has wrote, will 
be convinced of the impropriety of be- 
ginning with this part of the ſubject. 
Tho? he mentions very few things be- 
ſides the properties of the different ſoils, 
and the experiments he made upon 
them ; yet, in thoſe few things which 
be mentions, he ſuppoſes, that there 
are dome vegetables 45 require oil to 
nouriſh them“, that ſand contains few 
nutritious principles, and- that fermen- 
tation praduces theſe f; that clay is not 
richly ſtored with vegetable food; that 
woolen rags contain a great quantity 
of mucilaginous juice, which ſerves to 
nouriſh plants; and that moſs is a good 
manure, becauſe jt contains more oil 
than any other vegetable f. Now, all 
theſe ſuppoſe, that we are already ac- 
quainted with the principles of vegeta- 
tion; and indeed it is not poſhble to 
treat properly of ſoils without a _— 
ledge of theſe. 


Ir 
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Ir will not be improper in this place 
to lay before the reader a plan of the 
treatiſe. By keeping this plan in his 
view, he will better underſtand the ſub. 
ject, ind ſee how the different parts of 
it are connected together. 1: 

Tu treatiſe! is _—_— = four 
| books. 82997 
Ix book I. the mib treats s of 1 
| tation, He explains the; different ways 
by which vegetation is promoted; men · 
tions the impediments to it; and points 
out the proper methods of nen; 
theſe impediments. 

Hx attempts to ſhow, that chere are 
different ways by which vegetation is 
promoted; that it is promoted by com- 
municating the food of plants to the 
earth, by enlarging their paſture, and 
by diſſolving the vegetable food in the 
earth that is in an uſeleſs or hurtful 
ſtate. 

H inquires into the nature of the 
vegetable food, and attempts to ſhow, 
that it is compounded of ſeveral ingre- 
dients; that it exiſts in the earth, in 
water, in the atmoſphere, and in all ve- 
getable and animal ſubſtances; that it 
obſerves a conſtant rotation, is com- 

municated 
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municated ta the atmaſphere by cor- 
ruption, and returns to enrich the earth 
in dew, rain, and ſnow, | He ſhews, 
that vegetable food may be added to 
any particular ſpot: of earth; that all 
ſoils are more or leſs abſorbent; that 
when any foil is left to itſelf, and no 
crops carried off, the vegetable food 
is always on the increaſe; that any ſoil 
may be managed in ſuch a manner as 
to enable it to attract this food in great- 
er plenty from the atmoſphere'; and 
that the vegetable food in any ſoil may 
be increaſed by mixing with it vegeta- 
ble or animal ſubſtances. | 
' Hz inquires into the nature of the 

been paſture; and ſhows, that it is 
enlarged by ſtirring and turning over 
the earth, by expoſing the earth to the 
influence of the air, and hy the appli- 
cation of ſuch manures as raiſe a fer- 
mentation. 

Ax attempts to ſhew, that vegetable 
food may exiſt in the earth in an uſe- 
leſs, even in a hurtful ſtate; and pro- 
poſes methods for diſſolving this food, 
and rendering it proper nouriſhment 
r I: 


THE 
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Tu impediments to vegetation, 
which he mentions, are weeds and too 
much water; the bad effects of which 
are repreſented: 78975 

H divides weeds into nes claſſes. 
In the firſt he places the weeds propa- 
gated by the ſeed; in the ſecond, thoſe 
that are propagated by the root; and, 
in the third, the ſhrubs by which ſome 
of the land in Scotland is greatly infeſt- 
ed. Methods are propoſed for deſtroy- - 
ing the weeds wee to each of 
theſe claſſes. © © 

HE inquires into the cake of the 
wetneſs of land, and endeavours to 
ſhow, that this may be owing to its ſi- 
tuation, liable to be overflowed by the 
water from higher ground; to the na- 
ture of its bottom, that forces out, in 
ſprings, the water that runs below the 
ſurface; to the climate in which there 
is too much rain; and to the nature of 
the ſoil, which retains too large a quan- 
tity of water. Methods are propoſed 
for removing the wetneſs of land ariſing 
from all theſe cauſes. 


IN book II. the ewe treats of til- 


Jage, 
He 
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H divides, ſoils. into ſuch kinds as 
require a: ferent: neee wich 
reſpect to tillage 

HE mentions as different. <A 
ments, employed in' tillage, and ſhows 
the manner of wenzrafting r "ne 
thele inſtruments, . 5 1 4 
He examines the diferens SIE 
uſed i in Scotland, and ſhows the — 
tages and. diſadvantages of each. 
gives a very particular deſeription = 
the, Scots plough,. of its ſeveral parts, 
their uſes, proportions, and poſitions; 
and he. propoſes Fe enten for 
ite improvement, 1 
Hk inquires, into che defigns- propo- 
ſed by tillage; and ſhows how this work 
is to be performed, ſo as to anſwer theſe. 
H conſiders the uſes of ridges, and 
points out the kinds moſt proper. He 
thows that all ridges thould be {ſtraight 
and equal, and that they ought to be 
broad or narrow, high or flat, accord- 
ing to the nature of the foil, . . 

x alfo treats particularly of he 5 
ing of ridges, their poſition, and the dif- 
ferent ways in which they are plowed. 

HE deſcribes the different kinds of 
harrows aud rollers, and repreſents the 
advantages of harrowing and rolling. 

f IN 
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Ix book III. he-treats of manures. 

H inquires into the nature of ma- 
nures, and the manner of their opera- 
tion; and ſhows that they operate in all 
the ways by which nnn n 
ted. I 

Hr examines ne the manures 
* uſed in Scotland, He repreſents the 
qualities of each, the manner of their 
operation, and their effects upon ſoil. 
Dunghills are alſo particularly treated 
of, both the ordinary dunghills of the 
farm, and the compound dunghills 
made in the fields. 

IN book IV. he treats of ſoils. 

Hz divides ſoils into ſuch kinds as 
require a different management with 
reſpect to the application of manures. 

HE examines the different ſoils in 
Scotland, conſiders the qualities and 
defects of each; and ſhows what ma- 
nures are moſt proper for improving 
their qualities, and ſupplying their de- 
fects. 

Ir this treatiſe meets with a favour- 
able reception from the public, and is 
found of any uſe to the farmer, the au- 
thor propoſes to publiſh another part; 
in which ſome general directions ſhall 
be 


2 >. 
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be: given with reſpect to the manage- 
ment of a farm; the different ſchemes 


of huſbandry, in the ſucceſſion of orops, 


examined; the culture of particular 
plants treated of; and the methods of 


incloſing and planting, ſo far as they 


concern the farmer, pointed out. 


| In this edition there are ſeveral ad- 
ditions and illuſtrations, both in text 


and notes; and the laſt chapter of 


Book II. which treats of wheel-carrir 
ages, 1s entirely new. 
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of VEGETATION. RE 
"EM AP. I "0 
| Of the Deſigns FE FRONT 


ater inves: is an art; by 
which the earth is aſſiſted in 

the production and nouriſh- 

ment of uſeful plants. That this ope- 
ration may be performed in the moſt 
proper manner, it is neceſſary to know 
theſe things following: By what me- 
A thods 
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thods vegetation is promoted; what are 
the impediments to it ; and how theſe 
impediments may be removed. To 
inquire into theſe things, is the deſign 
of this book. 


CHAP. I. | 
* the methods of promoting vegetation. 


Lars confiſt of theſe three prin- 
cipal parts; the root, the ſtem 
with the leaves, and the fruit or ſeed. 
By nature they are directed to puſh 
their ſtems into the air, and their roots 
into the earth. Upon the ſtems they 
carry their fruit or ſeed; and by the 
roots they receive their nouriſhment. 
They are of different kinds and natures, 
adapted to the different ſoils and cli- 
mates. When in their natural foils and 
climates, they are brought to maturity by 
the earth without any culture: however, 
they may be rendered more luxuriant 


Chap. I. Of promoting Vegetation. 3 
by culture; and may likewiſe be brought 
to maturity in foils and climates, to 
which they are not natural. As they 
puſh their roots into the earth, and by 
them receive nouriſhment, their vegeta- 
tion may be promoted by the following 
methods: By communicating to the 
earth their proper food; by opening 
the earth, and thereby allowing them 
more eaſily to extend their roots in 
ſearch of their food ; and by diffolving 
the vegetable food in the earth, and 
fitting it for entering their roots. 

EXPERIENCE teaches us, that vege- 
cation is promoted by all theſe methods 
mentioned. 

By the application of ſome mannres 
we can improve the moſt barren land, 
and render it fertile; and, by the cul 
ture of ſome kinds of plants, can reduce 
the ſame land to its original barrenneſs. 
This ſhews, that the food of plants may 
be communicated to the earth, and 


that thereby vegetation is promoted. 
A2 TR 
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THz great advantages, which, it is 
obvious, are gained by dividing the par- 
ticles of the earth, whether this is done 
by tillage, by manures, or by froſt, 
plainly ſhow, that vegetation is alſo 
promoted, by allowing plants more 
eaſily to extend their roots in ſearch of 
their food. : | 
Bx the application of ſome manures, 
we can make land exert itſelf beyond 
its natural ſtrength in the nouriſhment 
of plants; and thereby reduce it to a 
greater degree of barrenneſs, than it is 
poſſible to do without their aſſiſtance. 
This ſhows, that there is ſometimes ve- 
getable food in the earth undiſſolved, 5 
or in ſome form, that prevents its ope- 
ration; and that, by diſſolving, or ſome 
way bringing it into action, vegetation 
is likewiſe promoted. 


CHAP. 


Chap. III. . of the Food of Plants. 5 
CHAP. II. 
Of the food of plants. 


T has been obſerved, that the vege- 
tation of plants is promoted by com- 
municating to the earth their food. 
This makes it neceſſary to inquire, 
what is the real food of plants, or by 
what things they are nouriſhed ? This 
is an important inquiry, and no leſs 
difficult than important. There is not 
any thing concerning which there is a 
greater variety of opinions. It will not 
be improper to mention theſe opinions; 
examine what has been advanced in 
ſupport of each of them ; and conſider, 
whether there are a ſufficient number 
of obſervations and experiments to de- 
termine the queſtion, 

SOME are of opinion, that water is the 
food of plants; others contend for air ; 
a third ſort for earth; a fourth for oil; 
and a fifth for ſalt. Beſides all theſe, 
there 


there are are ſome of opinion, that the 
food of plants is a compound of all theſe. 
ingredients. 

BEFORE we proceed to examine theſe 
different opinions, it is neceſſary that we 
underſtand them, and fix the meaning 
of the terms uſed, particularly che mean- 
ing of water, air, and earth. And this 
is the more neceſſary, as the writers on 
the different ſides do not ſeem to under- 
ſtand the opinions of each other; and 
differ widely in the meaning which they 
affix to theſe terms. Thus, when per- 
ſons aſſert that water is the food of 
plants, by water they mean that fluid 
which fallsin rain and dew, and is found 
in wells and rivers *. But their oppo- 
nents, when ſhowing that water is not 
the food of plants, mean by it a fluid, 
out of which a ſkilful chymiſt has ex- 
tracted all the earth, oil, and ſalt, which 


it onginally contained; 
WIEN 


* This muſt be their meaning ; for the water which they 
uſed in the experiments upon which their opinion is found- 
ed, was of this kind, Helmont uſed rain- water. 
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Wurx perſons aſſert, that air is the 
food of plants, they mean, that the earth 
receives its fertility from the air. But 
their opponents make them aſſert, that 
the earth is of no uſe but to ſupport 
plants; and that they receive all their 
nouriſhment from the air immediately, 
without its being communicated firſt to 
the carth*, 1 
Wu Ex 


® This is what Mr Tull makes Mr Bradley aſſert; and, to 
confute this aſſertion, obſerves, that, if it was true, there 
would be little or no difference in the value of rich or poor 
land, dunged or undunged; and no neceſſity either for dung 
or tillage. See Tulls huthandry, chap. 2. Of the food of 
plants, Who would imagine, that Mr Tull, in this place, 
is confuting an opinion formed by himſelf? and yet it is 

certain, When Mr Bradley aſſerts that the earth is of no 
uſe, but to ſupport plants, it is plain, he means the caput 
mortuum of the chymiſts, earth ſeparated from all its juices. 
What he aſſerts, is this: It is not the ſoil or earth itſelf 
which affords ſufficient proviſion for the ſeveral plants and 
vegetables ; but there are reſiding in the earth ſome agree- 
able juices to nouriſh plants; and as theſe juices are more 
or leſs abundant, the vegetables planted are more or leſs 
vigorous : and he ſuppoſes theſe juices or ſalts are furniſh- 
ed by the air. After mentioning Helmont's experiment, 
he adds, I have made ſome others of the ſame kind, and 
find the plant has little more uſe of the earth it ſtands 
« in, than the keeping it fixed and ſteady.” This is what 
Mr 
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Wa EN perſons aſſert that earth is che 
food of plants, they mean the fine par- 
ticles of it, moiſtened with water, and 
impregnated with oils and falts. But 
their opponents mean by it: the 08 


mortuum of the ere | 
« I T 
Mr Tull hes had * but he ſhould hs attended to 
what follows. But then as earths are more or leſs bind- 
« ing, the ſalts or juices proper for vegetation, have leſs or 
more liberty to at. — I ſuppoſe, that all bodies of 
«« earth are more or leſs capable of imbibing the fluent air, 
« and of attrating ſuch ſalts, as either the air can give, or 
the earth is capable of receiving. Earths themſelves 
6 being of different kinds, ſome ſorts cannot take in ſo 
% many of the nouriſhing parts of the air as others ; and 
© therefore the ſame — of plants cannot grow in every 
« ſoil with like vigour.” Mr Bradley? s opinion cannot be 
miſtaken by any perſon, that impartially conſiders what he 
has wrote. It is this: The nouriſhing juices are in the air; 
but they are imbibed by the earth before they become the 
food of plants. Now, Mr Tull has ſaid nothing to confute 
this opinion. The direction which nature has given plants 
to ſeek their food by puſhing their roots into the earth; the 
difference of ſoils ; the neceſſity of dung and tillage, n men- 
| * by him, n all conſiſtent with it. 


'® See [5 body of Hucbandry, beok 6. chap. 6. Of 
the ' nouriſhment of plants, . We do not mean by 
« earth, when we ſpeak of it as the food and nouriſhment 
. of plants, that ſimple elementary ſubſtance which the 


4 e ( chymiſts mean by the lane word, underſtanding by it 
« earth 
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Ir is but reaſonable to allow every ; 
perſon to r his own terms: and 


c * diveſted of al * N on ** contrary, 
«© we can extract all thoſe principles from plants; and we 
46 mean no other by earth, op this occaſion, than ſuch as 
e compoſes a fine ſoil, ſuch as it is found on the ſurface of 
land, and is called mould.” See likewiſe Du Hamel + la 
culture des terres, tom. 1. chap. 3. La terre dont nous parlons 
n'eſt point un- terre fmple, elementaire, ou un caput mortuum : 
car on peut retirer des plantes mortes tous les principes gs on vi- 


ent expoſer. 
Torr muſt be excepted: When arguing that earth is 
the food of plants, he ſeparates it from water, air, and fire, 
and endeavours to ſhow that theſe things are for no other 
uſe, but to convey the earth into their roots, and preſerve 
the motion of their ſap: and, when treating of tillage and 
manures, aſſerts, that all that is neceſſary to promote vege- 
tation, is to pulverize the foil ; which is carrying this 
error, if it is an error, into its moſt dangerous conſequences, 
But we may obſerve, that, when treating of the paſture 
of plants, he ſays, that the particles of earth, which go to 
the food of plants, are ſmaller than many of the particles 
mixed with the cleareſt water, probably as ſmall as thoſe 
upon which the colour of bodies depends : that. particles 
much larger than theſe are exhaled with vapour, and are 
divided by the atreal nitre into ſmaller ones, and fall down 
in rain and dew to repleniſh the vegetable paſture. And 
thus he makes the particles of earth, which are the food of 
plants, different from ordinary earth; or rather turns it 
into a ſubtile fluid, partaking of the virtues of the 

atmoſphere, 


"BA 
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therefore, when we examine the opini- 
ons of thoſe who aſſert that any of the 
particulars mentioned is the food of 
plants, we are not at hberty to affix to 
their terms a meaning of our ewn, tho” 
_ it may appear the moſt proper; but are 
to underſtand them in the ſame ſenſe 
wich thoſe that uſe them. Affixing 
then to water, air, and earth, the ſame 
meaning with thofe who aſlert that they 
are the food of plants; let us examine 
the different opinions mentioned, and 
conſider what is advanced in ſupport of 
each of them. | 

Tn os who contend that earth is the 
food of plants, obſerve, that all plants 
grow in the earth, and are nouriſhed by 
it; and that even thoſe plants which we 
ſee growing in water, and ſeem to be 
nouriſhed by it, have their roots fixed 
in the earth. 

THosE that contend for water, ob- 
. ſerve, that there are no plants that can 
live without water; that there are ma- 


ny 


10 
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ny chat grow in it, and are nouriſhed 
by it without any earth; and that there. 
are ſome that ſeem to haye no need of 
the earth upon which they ftand, but 
to ſupport them, as is the caſe with ma- 
ny of the ſea-plants, which grow upon 
the hardeſt rocks. To theſe obſerva- 
tions, they add an experiment made by 
Helmont upon a willow, which increa- 
ſed to a conſiderable bigneſs, fed by wa- 
ter only | 
THrosE that contend for air, obſerve, 
that ſome plants, particularly the tree Se» 
dum; will live many years ſuſpended in 
the air, and put forth roots in moiſt wea- 
ther: and from this alledge, that they 
would grow in this ſituation, provided 
the air was at all times ſufficiently moiſtF, 
* 


' ® The experiment made by Helmont was this: He 
planted a willow, of weight 5 1b. in a pot filled with dry 
earth, and covered with a perforated tin- cover. This earth - 
he watered with rain-water. In five years, the willow was 
increaſed to 169 lb. 3 oz. and the earth had loſt nothing. 


+ See Bradley's treatiſe of husbandry and gardening, vol. 1. 
p. 37. 
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To this they add: a variety of experi- 
ments, tending to ſhow that the earth is 
rendered fertile by the air. We ſhall only 
mention a fact which may have come 
under the obſervation of all perſons. 
Tis a common cuſtom, in many places, 


to manage outfield- land in this manner. 
Three or four crops are taken off, and 
then the land is allowed to reſt for ſix 
or ſeven years. The firſt crop is always 
the beſt, and the laſt crop the worſt: a 
certain evidence that the land became 
more fertile by being allowed to reſt: 
and from whence can it be ſuppoſed 
that it received its fertility, but from the 
air? In this caſe, it is vain to mention 
pulverizing; for the land, when leaſt 
pulverized, carries the beſt crop; and, 
when moſt pulverized, carries the worſt. 
- TrossE that contend for oil, obſerve, 
that in proportion to the oil contained 
in any ſoil, the ſoil is rich and fruitful; 
in proportion to the oil contained in any 
manure, the ſoil upon which it is laid is 
enriched ; 
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enriched; and, in proportion to the oil, 
or ſpirit, which any plant contains, it 
robs the ſoil, by which it is 5 
of its vegetable food. 
Tos E that contend for ſalts, obſerve, 
that alt itſelf is a manure; and that e- 
very other manure contains ſalt, or has 
a power to produce it, by its fermen- 
tation with acids. | 

THrvs, we ſee that there are obſerva- 
tions and experiments to ſupport each 
of theſe opinions; and, when we con- 
ſider theſe obſervations, we cannot but 
allow that ſome of the things mentioned 
actually contain the vegetable food, and 
that the others are neceſſary ingredients 
in it. When we conſider that plants 
are actually nouriſhed by earth; that 
they are alſo nouriſhed by water; and 
that the earth is rendered fertile by the 
air; we cannot but allow, that each of 
theſe, 'in ſome ſenſe, may be called the 
food of plants ; - and that all of them 
contain this food. And when we con- 
| ſider, 
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ſider, that earth is rendered fertile by 
being mixed with oil and falt, and ren- 
dered poor and barren, when theſe are 
extracted; we muſt alfo allow, that 
theſe things, in ſome ſenſe, may like- 
wiſe be called the food of plants; or, 
at leaſt, are neceſſary ingredients in it. 
Had theſe gentlemen contented them- 
| ſelves with expreſſing their opinions in 
this manner, we ſhould not have differed 
from them ; but they proceed further, 
and aſſert that the particular things for 
which they contend, not only nouriſh 
Plants, but are the only things that 
nouriſh them, excluſive of all others. 
Thus, thoſe that contend for earth, will 
not allow that either water or air are 
any parts of the food of plants; but 
only neceſſary agents in promoting ve- 
getation, while the earth contained in 
them 1s the only nouriſhment. In the 
ſame manner do thoſe expreſs them- 
ſelves, that contend for the other parti- 
culars mentioned. And this is the 


Error 
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error which all of them have fallen into. 
While their arguments, obſervations, 
and experiments, ſerve only to ſhow, 
that the particulars, for which they 
contend, contain the food of plants, or 
are neceſlary ingredients in it ; they in- 
fiſt, that it alſo follows from them, that 
theſe particulars are the only food of 
plants; or are the food of plants in a ſenſe 
peculiar to themſelves. This error, it may 
be obſerved, is a moſt dangerous one: 
for if, in practice, we conſine our atten- 
tion to one of theſe as the vegetable 
food, without having a regard to any 
other, we will retard rather than pro- 
mote vegetation; at leaſt, vegetation 
will not be fo effectually promoted, as 
when our attention is extended to all 
the things which experience teaches 

us are proper for this purpoſe *. 
| HavinG 


Tux proſecution of Mr Tus ingenious ſcheme may 
be mentioned as an inſtance of this, The perſons, whe 
have practiſed the horſe-hoeing huſbandry, having applied 
all their attention to tillage, and paid no regard to manures, 

have 
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HAVING U ben, that neither 
hand water, nor air, nor oil, nor 


Halt, can properly be called the food of 


plants, tho* ſome of them ſeem to con- 


tain this food, and the others to be ne- 


ceſſary ingredients in it; let us now in- 
quire, if a compound of all theſe ingre- 
dients better deſerves this name. And 
now let it be remembered, that when it 
was allowed that earth, and water, and 
air, contain vegetable food; by them we 
meant the things to which theſe names 


are commonly given, and not the fim- 


ple things to which theſe names are gi- 
ven by the chymiſts. As they are all 
compound ſubſtances, we are naturally 
led to infer, that the vegetable food is. 
itſelf a compound ſubſtance; or, if a ſim- 
ple, is an ingredient in every one of the 
compound ſubſtances, found from ex- 
perience to contain this vegetable food. 
Thoſe things, to which the names of 

earth, 
have not ſo effectually improved the practice of agriculture 


as might have been expected, if they had given an equal 
attention to both, 
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earth, water, and air, are commonly gi- 
ven, have been examined by chymiſts: 
it is found that all of them are com- 
pounded of the ſame ingredients, and 
that their different appearances ariſe 
from different proportions of theſe in- 
gredients. In each of them is found a 
| ſolid heavy body, which prevails moſt 
in earth ; a denſe fluid, which prevails 
moſt in water; and a ſubtile and elaſtic 
fluid, which prevails moſt in air: or, in 
other words, earth is always mixed with 
a quantity of air and water; air with a 
quantity of water and earth; and water 
with a quantity of earth and air: and, 
beſides theſe, there is found in every one 

of them, a quantity of oil and falt. 
THE vegetable food then muſt either 
be one of theſe ingredients, or a com- 
pound of ſome, or all of them. It is 
obvious, that there is not one of them 
that can be called the vegetable food, 
excluſive of the others. For every one 
of them is not only neceſſary to promote 
B vegetation, 
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vegetation, but alſo contributes to the 
increaſe of the plant. It is certain, that 
none of them can be wanted. Let the 
oil be extracted from any ſoil, and expe- 
rience teaches us, that it becomes quite 
barren, and incapable of nouriſhing 
plants: let the ſalt be extracted, and the 
oil will neither diſſolve, nor mix with 
water: let the water be extracted, and 
plants cannot receive any thing into 
their roots: let the air be extracted, and 
the motion of the juices is immediately 
ſtopped, and plants can receive no more 
food: let the earth be extracted, and 
plants cannot extend themſelves, nor 
their parts have ſufficient coheſion to 
form them into any ſhape. As all theſe 
things, then, are neceſſary to promote 
vegetation, and plainly tend to the in- 
ereaſe of the plant; it is natural to con- 
clude, that they are all neceſſary ingre- 
dients in the vegetable food. 

Bo v as this is a matter of importance, 
it is neceſſary to examine it farther ; and 
to 
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to inquire, if there are any other obſer- 
vations -that tend to confirm this opi- 
nion. 5 s 
CavyMrsTs aſſure us, that plants con- 
tain all the ingredients mentioned, and 
no other. Now, if a perſon divefts him- 
ſelf of prejudice, and attachment to any 
particular opinion, it would naturally 
occur, one would think, that the food 
of plants is compounded of the ſame 
things, of which plants themſelves are 
compounded. For it is not poſſible to 
conceive how any thing can be formed 
in the plant, unleſs ſomething of the 
ſame kind is in the compoſition of its 
food. 
EXPERIENCE teaches us that vegeta- 
bles, when mixed with any foil, render 
ic more fertile. It is natural to infer 
from this, that vegetables are food to 
vegetables, as animals are food to ani- 
mals. To render them proper food, it 
is indeed neceſſary that they be diſſol- 
red, their parts ſeparated, and thereby 
B 2 firted 
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fitted "i enterin g the ſmall pores of 
roots. But this is effectually done by 
corruption. If vegetables then are pro- 
per food to vegetables, it follows, that 
vegetables and their food are compound- 
ed of the ſame things. 

ALL the things which from experi- 
| ence are known to render land more 
fertile, when examined, are found to 
contain in themſelves one or more of the 
ingredients mentioned, or to havea pow- 
er of attracting them from the air. 

ANIMALS, we find, are nouriſhed by 
a variety of different things; ſome by 
different kinds of other animals, and 
others by different kinds of vegetables. 
Suppoſe it is inquired, what is the ani- 
mal food? It would appear abſurd at 
firſt ſight, ſhould one perſon infiſt, that 
fleſh is the animal food; a ſecond, in op- 
poſition to him, that it is fiſh ; a third, 
in oppoſition to both, that it is milk; 
and a fourth, in oppoſition to all three, 


that it is vegetables. We know that all 
| cheſe 


Chap. III. Of the Food of Plants. 21 


theſe are animal food, but none of them 
excluſive of the others. When it is in- 
quired, what 1s the vegetable food? it 
is equally abſurd for one to inſiſt that it 
is earth; another, in oppoſition to him, 
that it is air; and a third, in oppoſition 
to both, that it is water. All theſe con- 
tain vegetable food; but none of them 
excluſive of the other two. All the 
things which fromexperience are known 
to be animal food, have been examined; 
and it is found, that 'they are different 
compoſitions of air, water, earth, oil, 
and falt; and no perſon is in the leaſt 
doubt, that theſe things, modified in 
a certain manner, are the animal 
food. So when the things which from 
experience are known to be nouriſh- 
ment to vegetables, are found to con- 
tain the ſame ingredients, we have as 
little reaſon to doubt that theſe ſame in- 
gredients, modifted in a certain man- 


ner, are alſo the vegetable food. 
NoTHING 
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Nor HIN more, then, ſeems neceſ- 
ſary to determine that the food of plants 
conſiſts of air, water, earth, oil, and 
ſalt. To theſe Dr Home adds fixed fire; 
but this is certainly comprehended in 
oil. For oll is nothing but fixed fire, 
or a compound of fixed fire and water, 

In a matter of this kind, in which 
many learned men have been miſtaken, 
it would be the height of ſelf-conceit to 
pretend to certainty. However, let it 
be obſerved, that tho' this opinion may 
be erroneous, yet it is not ſo dangerous, 
when reduced to practice, as the other 
opinions are, which make only one of 
the ingredients of this compoſition the 
vegetable food. If, in practice, we ſup- 
poſe, that one of theſe only is the ve- 
getable food, and in this are deceived, 
the conſequence mult be fatal, as we 
proceed upon a wrong principle*: but 

Ny if 
* Perſons in practice may however ſafely proceed upon 
the ſuppoſition that oil and ſalt are the vegetable fand. 


For theſe things we ſtand in greater need of, and they are 
more 
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if, in. practice, we ſuppoſe that the ve- 
getable food is compounded of all the 
ingredients mentioned, and provide as 
many of them as we can; there can be 


no great miſtake, tho*, among theſe, 
there may be ſome things which cannot 


properly be called the vegetable food, 
provided that they are uſeful in promo- | 
ting vegetation, Experience, as I have 
already obſerved, ſhows us, that every 
one of theſe ingredients is of uſe, and 
aſſiſts in promoting vegetation; and 
therefore 


more in our power, than the other ingredients. Earth and 
air are found almoſt every where, and water is ſupplied 
from the heavens. Nature has made a very proper diſtri- 
bution of them. In ſome places indeed, and on ſome oc- 
caſions, we find them in ſmaller quantities than are neceſ- 
fary : but then we may obſerve, that they are not at our 
command ; and we can provide only a ſmall ſupply of them. 
It is not ſo with oil and ſalt : there is not an equal diſtribu- 
tion of them: in ſome places they are in great plenty; in 
others are ſcarcely to be found. It may be obſerved like- 
wiſe, that we have them at command ; and, with very lit- 
tle trouble, can carry, from one place to another, as large a 
quantity as is neceſſary, Experience has led the practical 
farmers into the opinion, that theſe things are the food of 
plants. For we find that they ſet the higheſt value upon 
ſuch manures as contain the greateſt plenty of them. 
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therefore the providing as many of them 
as we can, muſt always be an advan- 
tage. If this then is an error, we may 
preſume to ſay, it is not a dangerous 
one: if reduced to practice, it will not 
far miſlead us; and therefore we may 
proceed upon it with the greater bold- | 
neſs. . 

PERHAPS it may be thought not im- 
proper, to take ſome notice of what Mr 
Tull has ſaid, in ſupport of his opinion; 
as he ſeems ſo poſitive, and ſo fully con- 
vinced that he has confuted others. 
This is the more neceſſary, as his argu- 
ments are uſed by the authors of the 
Complete body of husbandry, and by Du Ha- 
mel, in his treatiſe de la culture des terres. 

THe arguments uſed by Mr Tull are 
as follow: when conſidered, they will 
not appear ſo concluſiye as he imagined 
they were. 

* THAT which nouriſhes and aug- 
ments a plant, is the true food of it.“ 

No 
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No. perſon doubts of this: und Mr 
Tull imagined the conſequence ſo obvi- 
ous, that he has not taken the trouble to 
infer it; and yet in this lies the miſ- 
take. It is not earth alone that either 
nouriſhes or augments a plant. Chy- 
miſts aſſure us, that mere earth is but a 
ſmall part of any plant. 

« EVERY plant is earth, and the 
growth and the true increaſe of a 
plant is the addition of more earth.“ 

Tris is denied. Every plant is 
more than earth, and more than earth 
is neceſſary to the growth of it. 

* SUPPOSE Water, air, and heat, could 
© be taken away, would it not remain to 
be a plant, tho? a dead one?” | 

Ir would not. Such a queſtion, 
with reſpect to an animal, would appear 
abſurd at firſt ſight. A dead animal is 
an animal, the motion of whoſe juices 
or animal ſpirits is ſtopped. But de- 
prive it of water, air, and fire, and it is 
no more an animal than a piece of clay 


of 
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of the ſame ſhape is an animal. In like 
manner, deprive a plant of every thing 
but earth, and it is no more a plant; it 
wants thoſe things which diſtmguiſh a 
plant from another piece of matter. 

« Bur ſuppoſe the earth of it taken 
„ away, what would then become of 
_« theplant?” 

Ir would be no more a plant, but 
there would remain water, air, oil, and 
falt. | | 

„Too much nitre (or other ſalts) 
* corrodes a plant; too much water 
« drowns it; too much air dries the 
©« roots of it; too much heat or fire 
„burns it; but too much earth a plant 
% never can have, unleſs it be therein 
« wholly buried.“ 

Ix a diſpute about the animal food, 
it would be abſurd to argue in this man- 
ner. Too much falt exhauſts the juices 
of an animal; too much water drowns 
it; too much (too denſe) air ſtops the 


motion of its blood; too much heat 
burns 
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burns it; too much oil turns it ſick: 
therefore none of. theſe things. are the 
food of the animal. It is equally ab- 
ſurd to argue in this manner, with re- 
fpect to a plant. Still it may be ur- 
ged, a plant never can have too much 
* earth,” The reaſon is obvious: A 
plant cannot receive earth, without the 
aſſiſtance of fluids; but it can receive 
fluids, without earth : fluids therefore, 
or any thing eaſily diſſolved in them, 
may deſtroy it; but earth cannot. 
__ © Common earth, with the proper 
6 ſhare of the other elements, will nou- 
« riſh any plant,” | 
THE earth which Mr Tull uſed in his 
experiments, was not ſeparated from its 
falts and oils. This cannot be done 
entirely; but when done as much as 
poſſible, the earth is found very barren, 
and not-able to nouriſh many kinds of 
plants. Chymiſts find that the foil 
which produces the beſt crops, and is 
reckoned 
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reckoned the richeſt, contains the great- 
eſt proportion of oils and falts. | 
THe authors of the Complete body of 
husbandry have done no more than en- 
large upon Mr Tull's arguments; unleſs 
this be thought an argument, We 
find that all vegetables are finally re- 
« duced to earth by corruption; and ta 
« what ſhould a thing be reduced by 
* this, but to that ſubſtance of which 
« it originally conſiſted?” 
DUST thou art, and to the duſt thou 
ſhalt return, may be addreſſed either to 
animals or vegetables. But ſtill it is ab- 
ſurd to ſay, that animals feed upon earth, 
and conſiſt of earth. The queſtion is 
not, Whether plants and animals are 
formed of matter, and are nouriſhed by 
matter? It is, Of what kind of matter 
are they formed, and by what are they 
nouriſhed? Whether earth only, or earth 
mixed with other things? It is no evi- 
dence, that it is earth only of which they 
are formed, and by which they are nou- 
riſhed, 


7 
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riſhed, becauſe corruption reduces them 
to earth. For it is certain that their 
falts and oils become volatile, . and fly 
off into the air, and their other juices 
are exhaled by the heat of the ſun. 
OrLs and ſalts have been mentioned 
as parts of the vegetable food. The 
authors of the above mentioned Body 
of husbandry, take notice of ſome facts, 
which, in their opinion, overturn this 
ſyſtem entirely. It is proper, before 
we leave this ſubject, to conſider theſe 
facts. They are mentioned by them in 
theſe words: We have ſhown, in our 
« ſecond book, what are the ſeveral 
« ſubſtances uſed as manures ; and, 
« from many of. theſe, one would be 
« led to ſuppole, that the ſap, which is 
« ſo evidently increaſed and enriched 
« by them, conſiſted of ſalts and oils, 
and other things, ſuch as chymiſtry 
is able to extract from theſe ſeveral 
ingredients. But then the effects of 
many of the more ſimple kinds of 
theſe 


* theſe manures, which are often equal 
* to the moſt ſeemingly powerful, ſhow 
« that this is not the caſe: and we are 
« the more confirmed in this, when we 
e conſider that bare ſands will ſupport 
« many plants, and that many others 
« may be raiſed in pure water; and 
© that, in either caſe, they have the 
« ſame qualities and virtues with thoſe 
a of the ſame kind, raiſed in earth dreſ- 
« ſed with the richeſt manures.” 

Tu x deſign of this long paragraph is 
to ſhow, that ſalt and oil are no part of 
the food of plants. As a proof of this, 
theſe facts are produced. The effects 
of ſome manures which contain neither 
falt nor oil, are often equal to thoſe 
other manures that contain theſe. Vege- 
tables grow in ſand, and are nouriſhed 

by water. It has already been ſhown, 
that the nouriſhing of plants by water, 
is an evidence that ſalt and oil are parts 
of their food. Their growing in ſand 
is alſo an evidence of this. For in this 


ſand 
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ſand are found theſe ſame ingredients. 
The operation of the manures that con- 
tain neither ſalt nor oil, is therefore the 
only thing to be conſidered. It is 
acknowledged, that lime, and ſome o- 
ther manures of the ſame kind, promote 
vegetation very powerfully in ſome ſoils: 
and it is acknowledged likewiſe, that 
they contain in themſelves neither oils 
nor ſalts. But, when the nature and 
operation of manures is treated of, it 
will be ſhown, that theſe manures pro- 
mote vegetation, not only by enlarging 
the paſture of plants, but alſo by form- 
ing falts ; attracting and diſſolving oils; 
and, therefore, that their influence in 
promoting vegetation, is no evidence 
that ſalts and oils are no parts of the 
vegetable food. 

HavinG thus ſettled this important 
point, and ſhewn what is the food of 
plants, it will not be improper that we 
inquire likewiſe, whether or not all 
plants have the ſame food? In this in- 


quiry, 
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quiry, two queſtions are to be re- 
ſolved. | 

I. WazTH Ex the ſame individual 
thing, ſimple or compound, that nou- 
riſhes one plant, wall nouriſh * 
plant? 

II. WB ETH ER nature has given 
plants the faculty to chuſe what food is 
proper, and to reject what is improper? 
Tx EsE queſtions have been generally 
blended together by writers on this ſub- 
ject. But they are to be conſidered as 
quite ſeparate and independent. 

Wr rn reſpect to the firſt of theſe 
queſtions, there are three opinions. 

So uE affirm, that every particular 
kind of plant has its own peculiar food, 
and that this food is different from the 

food of every other kind. 

Orks affirm, that all plants are 
nouriſhed by the ſame food; and that 
the food that nouriſhes one plant, will, 
as to the kind of it, nouriſh any 


plant. 
A 
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A THIRD fort affirm, that plants 
may be compared to animals. Some 
kinds of animals, it is certain, ſuch as 
horſes, cows, and ſheep, are nouriſhed 
by the ſame food : other kinds, ſuch as 
dogs and fiſhes, are ſo different in their 
natures from theſe, that they require 
different food. So it is, ſay they, with 
plants. Some kinds of them, ſuch as 
wheat and barley, are nouriſhed by the 
ſame food; but other kinds, ſuch as 
ruſhes and ſea-weed, are ſo different in 
their natures from theſe, as to require 
different food. 

THe firſt opinion ſeems very impro- 
bable. The argument advanced in ſup- 
port of it, is far from being concluſive. 
In the words of Dr Woodward, * It is 
not poſſible to imagine, how one uni- 
« form. homogeneous matter, having 
its principles or original parts all of 
the ſame ſubſtance, conſtitution, ma- 
« gnitude, figure, and gravity, ſhould 
ever conſtitute bodies ſo egregiouſly 
C © unlike, 
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“ unlike, in all thoſe reſpects, as vege- 
tables of different kinds are; nay, 
« even as the different parts of the 
« ſame vegetables.“ That there 
« ſhould be that vaſt difference in them, 
in their ſeveral conſtitutions, makes, 
«« properties and effects, and yet all 
« ariſe from the ſame ſort of matter, 
« would be very ſtrange.” R 

IN anſwer to this, it may be ſaid, that 
it is as difficult to imagine, how a ſmall 
ſpot of earth ſhould contain ſo many 
thouſands of different juices, as is neceſ- 
ſary upon this ſuppoſition ; all the diffe- 
rent juices neceflary for the different 
plants, and all the different juices ne- 
ceſſary for the different parts of the 
fame plant. This, however, muſt be 
true, if the food of one plant is different 
from the food of every other plant. 
For a quantity of earth may be produ- 
ced, which will bring any terreſtrial 


__ to perfection; and therefore muſt 
contain 
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contain the juices of all of them, and 
of all their parts. | 
Bur it is ſtill more difficult to ima- 
gine, how the root ſhould convey to the 
plant ſuch a variety of different juices. 
There is ſcarcely a kind of tree, but may 
be ingraffed into any other kind; ſo 
that the roots of the ſtock convey to the 
tree all the different juices, which the 
different graffs require. Mr Tull aſſures 
us, that the ſap of the birch will nou- 
riſh every kind of vegetable capable of 
being nouriſhed by water; fo that the 
roots of this tree muſt take in all the 
different juices that the different aqua- 
tics require. Beſides, it is certain, that 
all the different taſtes and ſmells which 
we find in plants, are formed in the 
: plants themſelves; for chymiſts, after 
the ſtricteſt ſcrutiny, can find but few of 
them in the earth. An experiment 
made by Du Hamel, puts this matter 
beyond all diſpute. He ingraffed a 


young lemon, of the ſize of a pea, upon 
C 2 the 


<a + 
* 
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the branch of an orange-tree. It grew 
there, ripened, and had all the qualities 


of the lemon, without partaking of any 


of the qualities of the orange. It is 
evident in this inſtance, that the ſtalk 
of the lemon changed the colour, taſte, 
and ſmell of the juices of the orange- 


tree. And, from this experiment, we 
have reaſon to ' conclude, that all the 


different figures, colours, taſtes, and 


 tmells, which we find in the different 


plants, are formed in the plants them- 


ſelves. 


Dx Hows, to prove that the food of 
vegetables is not all 'of the ſame kind, 
uſes the following argument : « We 
« know that ſome trees contain the 
« acid of vitriol ; for, with their char- 
„ coal, we can make a ſulphur. We 


% know likewiſe, that ſome plants con- 


« tain a nitrous ſalt, while others one 


like ſea-ſalt . If this proves, that the 


food of plants is not all of the ſame 
kind, 


P. 106. 
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kind, it muſt prove alſo, that all the 
different kinds of ſalts, acids, Oc. are 
neceſſary in the compoſition of this 
food. For, if the finding different ſalts 
in different plants, is an evidence that 
theſe plants have different food; it muſt 
be allowed, that the ſame kind of ſalts 
found in the plants, exiſts alſo in their 
food; that the plants that contain a 
nitrous ſalt have a nitrous falt in their 
food, and the plants that contain ſea- 
ſalt have ſea- ſalt in their food. But is 
it not more natural to ſuppoſe, that the 
different ſalts found in the different 
plants, are formed by the plants them- 
ſelves? May not we ſuppoſe; that plants 
have a power to unite the original ſalt 
of the vegetable food with ſome of its 
other ingredients, in ſo cloſe a manner, 
as not to be ſeparated by any chymical 
operation, and thereby form ather ſalts? 
The Doctor himſelf infers ſomething 
like this from Homberg's experiment, 


+ This experiment,” ſays he, © ſhows, 
% that 
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that the veſſels of plants have a power 
„of changing the ſalts taken in from 
'« the earth, into their own particular 
« natural one; probably, by combining 
« them with different proportions of 
„ water, oil, earth, air, and the par- 
ticles of light which iſſue from the 
« fun*.” If plants have this power, 
one kind of falt being found in one, 
and another kind in another, is no evi- 
dence that the food of plants is different. 
WE obſerved, that as there are ſome 
who affirm that every kind of plant has 
Its 


* 


Homberg filled two pots with earth, mixed with a 
quantity of ſaltpetre; and two others with earth, out of 
which he had waſhed all its ſalts. In one of the pots 
with the ſalted earth, and in one of thoſe with the waſhed 
earth, he planted fennel: in the other two he planted 
creſſes. The Plants in the pots with the ſalted earth grew 
larger than thoſe in the others. He diſtilled all of them, 
and found, that the different food had not altered their na- 
tures. The creſſes, though differently fed, were com- 
pounded of the ſame ingredients. So were the plants of 
fennel. None of the plants of creſſes gave an acid ſalt, 
though one of the plants had this ſalt in its food. Both 
the plants of fennel gave an acid falt, though one of them 
had none in its food. 
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its oh peculiar food; ſo there are o- 
thers who are of opinion, that all plants 
have the ſame food; that the food which 
nouriſhes one plant, will, as to the kind 
of it, nouriſh any plant. This opinion 
is directly oppoſite to the former, and 
nothing leſs improbable; notwithſtand- 
ing all that Mr Tull, and others ſince, 
have ſaid in ſupport of it. This opi- 
nion is embraced by all thoſe who aſſert 
that the food of plants is a ſimple. For 
if either earth, or air, or water, is the 
food of plants, it follows, that all plants 
have the ſame food. But if the food of 
plants is compounded of ſeveral ingre- 
dients, then it is probable that the dit- 
ferent plants require different propor- 
tions of theſe ingredients. Tho? plants 
have all the ingredients mentioned in 
their compoſition, yet they have them 
in very different proportions. It is 
obvious to a common obſerver, that 
ſome plants contain a greater propor- 
tion of oil in their compoſition, and 

others 
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others a greater proportion of ſalt : and 
therefore, tho' plants require all the in- 
gredients mentioned in the compoſi- 
tion of their food, yet may not require 
them exactly in the ſame proportions. 
It is natural to think, that the plant 
which has a greater proportion of oil 
in its compoſition, requires a greater 
proportion of oil alſo in its food; and 
that the plant which has a greater pro- 
portion of falt in its compoſition, re- 
quires a greater proportion of ſalt alſo 
in its food; and that, if too great a 
proportion of oil is applied to the plant 
that requires ſalt, or too great a pro- 
portion of ſalt to the plant that requires 
oil; theſe things, thus miſapplied, will 
prove poiſon inſtead of food, 
Bur, for the illuſtration of this mat- 
ter, let us have recourſe to facts, 
IT 1s certain, thar ſome plants require 
ſuch a quantity of water in their food, 
as will effectually deſtroy ſome others. 
Mr Tull allows, that the quantity of wa- 
ter 
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ter nereſſary for the nouriſhment of 
ruſhes; will deſtroy thyme. 

SoME plants require ſach a quantity 
of ſalt in their food, as will effectually 
deſtroy ſome others. The ſalt water 
neceſſary to all ſea- plants, will deſtroy 
a plant of mint, if only a few of its roots 
are put into it; applying freſh water to 
the roots of ſea- plants, as „ de» 
ſtroys them. 

BEST DES theſe two opinions, we men- 
tioned a third. There are ſome who 
affirm, that plants may be compared to 
animals; that ſome of them have a great 
reſemblance to others, and are fed by 
the ingredients of which the vegetable 
food is compounded, nearly in the ſame 
proportions; but that ſome other plants 
are ſo different from theſe, that they re- 
quire the ingredients of this food in 
very different proportions. The other 
two opinions are the extremes; and, 
from what has been ſaid, ſeem impro- 
bable: this opinion is the middle be- 

| twixt 
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twixt them, and ſeems neareſt: the 
truth. It is natural in itſelf ; and is 
confirmed by the following facts. 
Tux fame ſoil, prepared in the ſame 
manner, nouriſhes equally well a great 
variety of different plants. The ſame 
field will produce equally well a good 
crop of wheat, or a good crop of barley. 
This ſeems to ſhow, that theſe plants 
are nouriſhed by the ingredients of the 
vegetable food, nearly in the ſame pro- 
portions. | | 

Dr1#FERENT plants are adapted to 
different ſoils. The weeds that prevail 
in one field, are not to be ſeen in ano- 
ther. Allow two fields to he unplow- 
ed; the one lately manured, and rich, 
the other exhauſted by crops, and poor; 
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tho* contiguous to each other, they will 
produce very different plants. One 
kind of aquatics are nouriſhed by freſh 
water, and another kind by falt. Theſe 
things ſeem to ſhow, that ſome plants 
are ſo different from others, as to re- 
quire 
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quire the ingredients of the vegetable 
food in very different proportions. - 
THE other queſtion propoſed, is, 
Whether or not nature has given plants 
the faculty to chuſe what food is pro- 
per; and reject what is improper? | 
Sou perſons have aſſerted that plants 
have this faculty. Dr Woodward ſays, 
« That each ſort of grain takes forth 
that peculiar matter that is proper 
« for its own nouriſhment. Firſt, the 
«© wheat draws off the particles that 
„ ſuit the body of that plant, the reſt 
& lying all quiet and undiſturbed the while,” 
&c. Mr Bradley. ſays, From this 
« way of reaſoning, I ſuppoſe, ſome of 
<« the moſt ingenious huſbandmen have 
« contrived to ſhift their crops, from 
«« year to year, to eaſe the ground; but 


43 


I find few of them to carry their 
« judgment ſo far, as to follow one 
* crop with another of ſo different a 
“% kind, as to draw quite different juices 

than 
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than the firſt, or to follow the ſecond 
with a third differing from both.“ 

IN the practice of huſbandry, a ſuc- 
ceſſion of different kinds of grain has 
been found preferable to the ſowing of 
one kind conſtantly on the ſame field. 
From this ſome perſons have been led 
into the opinion, that plants have the fa- 
culty to chuſe what food is proper, and 
to reject what is improper, The ad- 
vantages ariſing from a change of ſpe- 
cies in agriculture, can be accounted 

| for upon other principles; and there 

are many undoubted facts to ſhow that 
this principle is falſe, 

SOME land has carried crops of the 


er 


* FR +," "IS 


ſame kind of grain for numbers of 
years. - Sometimes it has been tried 
with other grain, and the crop no bet- 
ter, ſometimes not ſo good, 
EveRy ſpecies of vegetables robs an- 
other of its food. Weeds growing a- 
mong corn, leſſen the crop according to 
their kinds and number. Mr Bradley 
ſays, 
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ſays; that thyme, and other aromatics, 
if planted near an apricote-tree, will de- 
ſtroy it. 

Bor what puts this matter beyond 
all diſpute, is this: Plants will receive 
their poiſon as well as their food. Ac- 
cording to Dr Home's experiments, 
plants of barley were poiſoned by flow- 
ers of brimſtone, and alſo by falt of ſteel; 
and, according to Mr Tull's, a plant of 
mint was poiſoned by ſalt water. It is 
remarkable, that the greateſt number 
of the roots of the mint were in freſh 
water, and ſo few of them put into the 
ſalt water, that, if they had been cut off, 
the plant would have ſuſtained very lit- 
tle harm. As the putting theſe few roots: 
into the ſalt water deſtroyed the plant, 
and as its leaves, when dead, taſted falt x 
it is paſt all doubt that the plant died, 
not becauſe its roots were deſtroyed, but: 
becauſe it had actually imbibed its poi- 
ſon. 


IT 
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Ir ſeems probable then, from the 
whole of theſe obſervations, that the 
food of plants is compounded of air, 
water, earth, oil, and falt ; that differ- 
ent plants, according to their different 
natures, require theſe ingredients in dif- 
ferent proportions; and-that plants have 

not the faculty to chuſe ſuch things as 
are proper for their nouriſhment, and 
to reject others, but imbibe every kind 
of juice that touches their roots. 


CT HAS. W.“ 
Of the methods of increaſing the food of plants. 


T T is probable, that a quantity of ani- 

4 mal and vegetable food was formed 

at the firſt creation; and that the ſame 
quantity has continued ever ſince in va- 
rious forms and appearances. It is un- 
certain, whether this food was original- 
ly in the air, or in the earth. If in the 
air, a part of it would ſoon be commu- 
nicated 


m—  V 3_ XY 


and by them communicated to the air. 
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nicated to the earth; and if in the 


earth, a part of it would ſoon be appli- 
ed to the nouriſhment of vegetables, 


It does not appear that this quantity 
can either be increaſed or diminiſhed *. 
It obſerves a conſtant rotation, and 18 

conveyed 


* It may be alledged, that the contrary of this appears 
true from experience; that barren lands are every day en- 
riched, and rendered more fertile; and that this is done 
without rendering other lands leſs fertile. This is not to be 
denied; and yet it does not follow, that the quantity of ve- 
getable food is actually increaſed, Lands are reckoned bar- 
ren, not becauſe they do not contain vegetable food ; but 
becauſe they are in ſuch a ſituation, as not to be capable 
of producing crops of corn, Now, this barrenneſs may a- 
riſe from their being full of uſeleſs plants, which appropri- 
ate all the vegetable food in the land to themſelves ; from 
too much water, which chills corn, and prevents it from 
being brought to perfection; or from the want of a proper 
coherence in the foil, and its being apt to ſwell too much 
with water. Of the firſt ſort is land, which is full of uſeleſs 
ſhrubs, ſuch as whins, broom, or bramble : of the ſecond 


ſort is marſhy land; and of the third is moſs. The way 


of improving theſe, the firſt two at leaſt, is obvious; and 

yet the quantity of vegetable food is not increaſed ; it is on- 

ly more properly applied to the nouriſhment of the plants we 
defire to cultivate, ' 

IT may be further alledged, in oppolition to what has 

been aſſerted, that manures are taken ſrom the bowels of 

ä | the 

” 
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conveyed regularly from the earth to the 
air, and from the air to the earth. A 
conſiderable quantity of it is conſtantly 
carried from the earth to the ſea by ri- 
vers; and this is reſtored to the earth 

4 by 


the earth, which, when laid upon land, render it more fer- 
tile. But theſe manures do not promote vegetation by 
increaſing the vegetable food; but by altering the form 
of that food which the ſoil already contains, and fitting it 
for the nouriſhment of plants; and by enabling the ſoil to 
attract it in greater plenty from the air. This power com- 
municated to the ſoil, of attracting the vegetable food in 
greater plenty from the air, makes the original quantity go 
a greater length in the nouriſhment of plants, by con- 
fining a greater proportion of it to the earth; or, which 
is the ſame thing, by making it return more quickly from 
; the air. For, by increaſing this attractive power in the 

earth, the vegetable food, which would continue hovering 
in the air, till the quantity was confiderably increaſed, is 
brought down to the earth ; and thereby the quantity in the 
air rendered ſmaller, and its return to the earth quicker, 
than otherwiſe it would be. This may poſſibly be one 
reaſon why a country becomes more healthful, when the 
lands are improved, than when allowed to lie unculti- 
vated. 

Bes1DEs, it is uncertain what the manures taken from 
the bowels of the earth are compounded of. That earth is 
often turned into metals, at leaſt into ſtone, is almoſt cer- 
tain, No perſon that has attentively viewed rocks, will 
doubt of this, In them are found pebbles, ſhells, and 
bones ; 
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by fiſh and weed, or n to the 
air by exhalations. 

Bur though we cannot increaſe hs 
vegetable food in the general;- yer, by! 
proper management, we may increaſe. 
the quantity upon any particular ſpot. 
There are two different ways by which 
the food of plants may be increaſed. 

Ir may be increaſed by managing the 
ſoil in ſuch a manner, as to enable it to 
attract this food in Frome plenty from 
the air. | | 
IT may be increaſed likewiſe by ak 
ing with the ſoil ſuck bodies as contain 
thoſe ingredients of which the vegetable | 


food is GOING. | 
| 'D From 


bones; an evidence that they have been ſome time or other 
a liquid compoſition, And as earth may be turned into 
ſtone, ſo ſtone may be turned into kinds of earth, ſuch as 
clay or marles. This makes ic poſfible that lime- ſtone, 
marles, and the other manures of that kind, may have had 
ſome animal or vegetable ſubſtances in their original com- 
poſition ; and therefore, though they add vegetable food - 
to the land on which they are laid, yet there is no increaſe 
of the original quantity. 
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FroM What was faid in the laſt chap 
ter, it ſeems very probable, that the air 
contains vegetable food; and that, as 
ſame perſons aſſert, it is from the air 
that the earth, in a great meaſure, re- 
ceives its fruitfulneſs, it is neceſſary to 
inſiſt upon en more fully i in this chap- 
„ : 
I Fr has * ks obGreed, that 
both plants and animals are compound- 
ed of the ſame ingredients, of which the 
vegetable food is compounded. When 
any of theſe die, all their parts, the 
earthy ones excepted, fly, off into the 
air. When we approach a body that 
is putrefying, we are made ſenſible by 
the ſmell, that ſome kind of matter is 
flying off from it into the'air: and we 
find that both plants and animals, when 
putrefied, are waſted, a little earth only 
remaining. This earth is of the abſor- 
bent kind, and retains ſome ſalts and 
oils; but; a wry ſmall e in pro- 
portion 
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portion to what was e in che 
plant or animal: nt 9 | 
Real N, it is obſerved; promotes vege- 
tation much better than any other kind 
of watering ; and ſnow is found to be 
a manure. Both rain water and ſhow; 
when examined, are found to contain 
oils and ſalts. | 
Soor is found to be a very rich ma- 
nure; and contains oil, and ſalt, and 
earth. Soot i is nothing but ſmoke col- 
lected. Smoke in great quantities a- 
ſcerids into the air, and carries along 
with it the ingredients of which it is 
_ compounded. | 200 
Sons land has been in graſs for bs. 
dreds of years, and the graſs continues 
to be very rich: and ſome land has been 
many years in tillage, perhaps ſome hun- 
dreds likewiſe; and, during that period, 
at leaſt for the laſt ſixty or ſeventy years, 
has not received any manure, and yet 
continues to carry good crops. That 
the crops carried off vegetable food, is 
3 certain; 
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certain; and from whence can it be ſup- 
| poſed that the land received a ſupply, 
but from the air*? ? 

Du HamzL obſerves; that ir i is a mn | 
tice. in France to make walls of mortar, 
made of earth mixed with ſtraw, and 
that the rubbiſh of theſe walls is a good 

manure, 


Ir may be alledged, that if the graſs, 'wpon the land 
mentioned, was paſtured, and not cut for hay, a very ſmall 
quantity of vegetable food would be carried off, But ſtill 
it muſt be allowed, that this quantity would be carried off 
annualhy. And when cattle are fattened, this quantity can- 
not be fo ſmall as perſons generally imagine: for it is cer- 
tain, that what they leave in dung bears no proportion to 
what they carry off in fleſh, and convey to the air by per- 
ſpiration. But ſuppoſing, the quantity carried off annually, 
to be but ſmall, yet, in a courſe of ſome hundreds of 
years, the land would be quite exhauſted, unleſs it had a 
conſtant ſupply : and, to account for this ſupply upon Mr 
Tull's principles, we muſt have recourſe to the particles of 
earth carried about by the, winds, and falling down in dew, 
rain and ſnow. - As te the field in tillage,” it is cer- 
tain,” that the crops carried off the vegetable food : but it 
may be alledged, that che land was pulverized, and by every 
ploughing a new additional paſture provided. This indeed 

is true; but we cannot allow that the vegetable food was 
thereby ſupplied. For what reaſon can be given that a con- 
tiguous field, as often ploughed, and equally well pulveri- 


zed, did not carry ſuch good crops, _ ſometimes aſ- 
ited by manure? | 
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manure, tho? the earth of which they 
are formed has been originally poor. It 
may be obſerved likewiſe, that it is a 
practice in ſome parts of Scotland, to 
cover houſes with divots, and that the 
rubbiſh of theſe roofs is a tolerable ma- 
nure, tho? the divots have been taken 
from a barren muir. To theſe it may be 
added, that when land has been manu- 
red by having cattle or ſheep folded up- 
on it, the parts of the field where the 
earth of the feal dykes has been laid, 
tho? expoſed only for one ſeaſon, is 
found as well manured as the other 
parts that have been dunged by the 
ſheep or cattle. In theſe caſes it ſeems 
evident, that the earth is rendered fer- 
rile by its expoſure to the air, 

THESE things added to what was for- 
merly obſerved, that land, by being al- 
lowed to reſt for ſome years, becomes 
more fertile, make it plain that the air 
is full of vegetable food, It is from the 
air that the earth is ſupplied, . For this 

vegetable 
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vegetable food is ſucked in by the earth, 
as it touches 1 its furface ; ; and it is carri- 
ed down by the dew, t the rain, and the 
ſhow®*: and thus the earth, by this con- 


„ Tr is here fupp6ſed that the vegetable food falls down 
from the air in dew. Some are of opinion; that the dew, 
which we obſerve i in ſmall globes on-the leaves of plants, | 
is the vapour extracted from theſe plants, and condenſed by 
the cold, beſore it has been exhaled into the air. If chis is 
true, it cannot be aſſerted that the dew carries down the Ve- 
getable food from the air ; for theſe globules are com-, 
monly exhaled by the ſun; and beſides, tho' they ſhquld fall * 
to the ground, they only reſtore what has been immediate- 
ly taken from the parts of the earth on which they fall. It 
may be true, that che vapour exhaled from plants, and the 
| earth on which they grow, is condenſed before it aſcends to 
the air, and appears in globules on their leaves : But it ſeems 
equally true, that the vapour condenſed in the atmoſphere, 
ſometimes falls down, without being much perceived, till 
colleQed upon the leaves of plants. In a ſevere froſt, when 
the pores of plants, and even the pores of the earth where 
they grow, are almoſt entirely ſhut up, we find that ſome- 
thing falls from the atmoſphere in the evenings, and lies on 
the ſurface of the earth. We find likewiſe in a ſpring morn- 
ing,t that what was hoar-froſt at ſun riſing, has the appearance 
of dew a few hours after, Without diſputing then with anatu- 
raliſt about what is dew, and what is not dew, we may ſafe- 
ly aſſert that thoſe globules, which we obſerve on the leaves 
ol plants, are formed by condenſed vapour fallen down from 
the atmoſphere, and that they partake of the nature of rain 
and ſnow. This condenſed vapour falls upon every ching 


expoſed 
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ſtant fupply of vegetable food, which it 
receives from the air, is enabled to nou- 
riſh a conſtant ſucceſſion of plants*. 
TE earth by culture may be ena- 
bled/to receive this food in greater plen- 
expoſed to it. The earth ſucks it in, and therefore it does 
not appear upon it as it does upon plants; however, a care- 
ful obſerver, in a night when there is a great dew, will per- 
ceive a dampneſs upon every ſurface, Mr Tull aſſerts, that 
he has collected the tao hole made in 


hard dry earth. 


ra 
from the air, that the difference betwixt poor and rich ſoils 
chiefly conſiſts. For if all ſoils had an equal power of at- 
traction, whatever they may have been formerly, they would 
now be all of one kind; at leaſt all thoſe managed in the 
ſame manner. If. all of them annually receive an equal 
quantity of vegetable food, and the foils, originally rich, 
Have carried greater crops than the ſoils originally poor, 
it is certain, that, in a courſe of years, there would be no 


difference betwixt them; the rich ſoils would be reduced 


to the ſame ſituation with the poor ſoils. To illuſtrate 
this. Two gentlemen, A and B. have each an annuity 


of L. 1000. Beſides this, A has a ſtock of L.gooo, and 


B a ſtock of L. 3000. Each, after adding his annual in- 
come to his ſtock, ſpends the half every year. Thus, the 
income of A, which is L. 1000, added to his ſtock, which 
is L. go0o, makes L. 10,000; the half is L. 5000, which 


he ſpends the firſt year. He has now only a ſtock of L. 5000, 
to which add his annual income, L. 1000, makes L. Go 


be. 


ow” 


*iy 
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ty. If land is frequently ſtirred and 
2 turned over, the vegetable food in. the 
air will have eaſier acceſs, and will be 
attracted by the earth in greater plenty. 
When land is allowed to lie long with- 
out being ſtirred and turned over, e 
grow 


the half is L. 3000, which he ſpends ths ſecond-year, The 
income of B, which is L. 1000, added to his ſtock, which 
is L. 300, {makes L. 4000; the half is L. 2000, which he 
ſpends the firſt year. His ſtock is now L. 20600, to which 
add his annual income L. 1000, makes L. 3000 ; the 
half is L. 1500, which he ſpends the ſecond year. But 
though A ſpends more than twice as much as B the firſt 
year, and exactly twice as much the ſecond; yet, on the 
tenth year, he does not ſpend L. 4 more, and on the twen- 
tieth not 64. As L. 4 1s only the 25oth part of L. 1000, and 
64. only the 40, oooth part: It cannot be ſaid, with reſpect 
to the common affairs of life, that there is any difference in 
what the two gentlemen ſpend on the twentieth year, or 

even on the tenth. Thus then it is evident, that upon the 
ſappoſition, that rich and poor ſoils have an equal power of 
attracting the vegetable food from the air, they would be 
reduced in a few years to the ſame ſituation, For, like A 
and B, their annual income is the ſame; like them they 
| ſpend annually, by the crops they carry, a certain propor- 
tion of their ſtock; we have called it a half, but the con- 
| ſequence mult be the ſame if it is a third or fourth ; and 
therefore, like them, after a courſe of years, will ſpend 
equally, or carry equal crops. But every perſon knows, 


that it is not ſo; that there continues a real difference be- 
| twixt 
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grow upon it; theſe carry off part of 
the food, and, by covering the ſurface, 
prevent, in ſome meaſure, the earth from 
attracting it. from the air. But when 
land is frequently ſtirred and turned o- 
ver, the plants that grow upon it, bein g 
torn up and covered, are thereby obli- 
ged to reſtore the food they have taken, 
and the ſurface being always kept o- 
pen, the vegetable foqd in the.air finds 
 ealy acceſs, Beſides, the ſurface being 
kept rough and uneyen, a greater quan- 
tity of the ſoil is thereby expoſed to the 
influence of the air; and ſome parts be- 
ing raiſed above others, are fitted for in- 
tercepting the vegetable food, as it is dri- 
ven along by the winds. To this it may 
be added, that earth, according to the 
| quantity 


twixt ſoils under the ſame management; ſome carry richer 
crops than athers, have done ſo for many years paſt, and, 
no perſon doubts,” if continued under the ſame manage- 
ment, will do ſo for ever. Now, in what can this difference 
be ſuppoſed to conſiſt, but in different powers of attrac- 
tion ? ? To confirm this, it is obſerved, that the earth of 
nch ſoils is more abſorbent than the earth of ſoils that are 
poorer, 


5 Of VEGETATION, Book I. 


. quantity of vegetable food which it has 


abſorbed, loſes its power of attraction; 
and therefore, every time that the ſur-, 
face is changed, earth, with a ſtron ger 
power of attraction, is preſented to the 
alr, and thereby a greater quantity of 
vegetable food received, than if the fame 
ſurface had remained. 
LanD is enabled to receive this food 
from the air in greater plenty, not on- 
ly by ſtirring and turning it over, but 
alſo by mixing with it ſuch bodies as 
have a power of attracting this food. 
There are a variety of bodies found 
from experience to have this power. 
Among others are lime, chalk, and 
marles. Theſe, tho? they do not con- 
tain any vegetable food in themſelves, 
yet communicate this food to land, by 
the power which they have of attracting 
it from the air, | 
 THarT earth is enabled to receive the 
vegetable food from the air in greater 
plenty, by both theſe methods, both by 
| frequently 
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frequently ſtirring! and turning it over, 
and alſo. by mixing with it certain ma- 
nures, is confirmed by obſervation and 
experience. Fallowing land is a cu- 
ſtom that now prevails in many places; 
and even that kind of land that is moſt 
free and open in its nature, is-found to 
be rendered more fertile by it. 

Ir is likewiſe a cuſtom in many pla- 
ces to uſe lime for a manure, and it is 
found that the land is enriched by it. 
As it contains no vegetable food in it- 
ſelf, at leaſt no ſalts and oils, which are 
the ingredients principally wanted; it 
is obvious, that it muſt increaſe this 
food, by communicating to the earth a 
ſtronger power of attraction. 

IT was likewiſe obſerved, that the ve- 
getable food is increaſed by mixing 
with the earth ſuch bodies as contain 
the things of which this food is com- 
pounded. There are a variety of bo- 
dies that contain theſe things. Among 
vthers, all kinds of dung, vegetables, 

and 
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and animals. Theſe things being mix- 
ed with the earth, and conſumed, all 
their juices are abſorbed by it, inſtead 
of flying off into the air. This the ex- 
perience of all times and all places con- 
firms. Theſe bodies are univerſally U- 
ſed as manures, and all kinds of ſoil are 
rendered more fertile by them, 

VI before obſerved, that the vege- 
table food obſerves a coriſtant rotation, 
and is regularly conveyed from the air 
to the earth, and from the earth to the 
air, This is the method appointed by 
the Author of nature, for the preſerva- 
tion of vegetable life, and for proyiding 
a conſtant ſupply of vegetable food, to 
nouriſh the plants that are continually 
W growing upan the earth, This method 
is neceſſary to make a juſt diſtribution of 
this food over all parts of the earth, 
For if the vegetable food, contained in 
plants and animals, was not conveyed 
to the air, before it returned to the 
carth, it is obvious, that ſome parts of 

the 
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the earth would foon, be overſtocked 
with it, and others entirely deprived of 
it. This method ſeems likewiſe neceſ- 
ſary to reſine this food from the diſa- 
greeable ſmell and taſte which i it receives 
from, putrefaction. | . 577 | 
Inu communicating vogrtabls food 
to the earth, by mixing with it ſuch bo- 
dies as contain this food, is different 
from the general method eſtabliſhed by 
nature; and therefore it is not to be ex- 
pected, that the food communicated in 
this way can be ſo perfect, and ſo fit for 
nouriſhing plants, as when firſt con vey- 
ed to the air, and there refined, before i it 
returns to the earth. We know from 
: experience, that it is not ſo perfect, and 
that ſome vegetables, when nouriſhed 
by it, have a little of the diſagreeable 
ſmell and taſte of putrefaction. It is on 
this account chiefly that dung is baniſh- 
ed from the gardens of fuch as are of 
delicate and refined palates. But, for 
the ſame reaſon, to baniſh dung alſo 
| | from 
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from our fields would be a real diſad- 
vantage.  Altho? it may be proper to 
uſe as little dung as poſſible, in the cul- 
ture of thoſe plants, the roots and leaves 
of which we make uſe of; as the vege- 
table food in them, eſpecially in the 
roots, cannot be ſufficiently refined; yet 
there is not the ſame reaſon to reject 
the uſe of dung in the culture of thoſe 
plants whoſe ſeeds only are our food; as 
the vegetable food, in paſſing through 
ſo many canals, muſt be refined before 
it reaches them. Beſides, the advanta- 
ges ariſing from the greatneſs of the 
crop produced by the aſſiſtance of dung, 
do more than over- balance 5 thing 
of this kind. RES 

IT may be alledged, chat if if dung, and 
the other bodies which contain vegeta- 
ble food, inſtead of being mixed with 
the earth, are expoſed to the air, and all 
their juices allowed to evaporate, there 
would be no loſs of vegetable food upon 


the whole; for all of it would return a- 
| gain 
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gain unto. the earth, and with this ad- 
vantage, that none of it would be com- 
municated to the earth till properly re- 
fined. But then, in anſwer to this, it 
may be obſerved, that -altho* this me- 
thod of conveying the vegetable food 
from the earth to. the air, and from the 
air to the earth, is wiſely eſtabliſhed, for 


making a juſt diſtribution of it upon all 


parts of the earth; yet it is attended 


with this diſadvantage, that ſome of it 


is communicated to places where it can 
be of very little uſe. Whereas, by 
communicating immediately to the 
earth the food contained in dung, and 
other manures, it is in our power to en- 


rich. thoſe places by it, where it can be 


moſt uſeful. r | 
 BrsIDEs, if 1 we allow the vegetable 


| food its natural rotation, there will al- 


ways be a greater proportion of it in the 
air, and in uncorrupted vegetables, than 
by the ee practice; and conſe- 


a 


* 
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quently leſs of it actually employed in R 
vegetation. 6 
Bur, what is words, by allening che 
vegetable food its natural rotation, 
when carried off by erops, it will not ſo 
quickly return to the earth. For, by 
the preſent practice of communicating 
the vegetable food to the earth by dung, 
it may well be ſuppoſed to make two or 
three rotations, in the time that it would 
make one, if firſt conveyed to the air, 
before it returned to the earth. The 
rotation of the vegetable food, made 
by mixing dung with the earth, is per- 
formed in one year, at leaſt in two. 
The dung raiſed by the confumption 
of a crop, is commonly uſed for the 
crop immediately following, and moſt 
of its virtues exhauſted by two crops. 
Bat if the vegetable food carried off by 
a crop is allowed to take its natural 
courſe, it is ſix or ſeven years before the 
rotation is performed. It is a long 


time before the vegetables are putre- 
| fied, 
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fied, unlefs ſomething is done to for- 
ward this; it is ſome time after this 
before all their Juices are exhaled, 
and perhaps it is a conſiderable time 
before they are ſo much condenſed 
the air, as to fall down again on t 
earth. So that if there are two rotations 
of the vegetable fbod performed in the 
way of mixing dung with the earth, 
for one performed in the natural Way, 
a double quantity of vegetables is actu- 
ally produced. And therefore we may 
juſtly conclude, upon the whole, that 


che gathering dung, andi collecting all 


ſubſtances that contain vegetable food, 


f and mixing them with the earth, is of 


great importance to promote "ITE 


tion *. Pee ey | 


*IT is evident from this, that the produce of the earth 


| ſhould be diſpoſed of, and turned into dung, as ſoon as it 


can be done conveniently ; becauſe, thereby the rotation of 
the vegetable food is rendered quicker, and more vegetables, 
actually produced. To illuftrate this, let us ſuppoſe, that 


a quantity of the produce of a farm is kept every ſea- 
ſon 
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of the paſtre of planks 2 


Bir 

1 wa obſerved, in chap. Il. that ve- 

getation is promoted, not only by 
ene the food of plants, but alſo 
by opening the earth, and thereby aF' 
lowing plants more eaſily to extend 
their roots in ſearch of their food. 

Fu place where plants feed, is called 
their paſture. It is not abſolutely cer- 
ſon a year longer titan is neceſſury; which, if conſumed, 
the dung arifing from it- would produce the value of ten 
pounds. Now, it is obvious, that not only the annualrent 
of theſe ten pounds is loſt every year, but there is alſo a 
loſs equal to what the dung ariſing from the conſumption of 
theſe ten pounds value produces, till it is wholly conſumed. 
Nothing is more obvious, than that if, in any ſeaſon, an 
extraordinary quantity of dang is nſed, an extraordinary 
crop will be produced; that this extraordinary erop con- 
ſumed will produce dung in proportion, and that this dung 
will again produce a crop in proportion: and thus the 
effects of the firſt dung will continue for many years gra- 
dually decreaſing. Ihe caſe is the ſame, if, inſtead of 
keeping the produce of the earth for a year, it is immedi- 
ately conſumed. \ 
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kain whether the earth is their only 
paſture. It is not impoſſible but they 
may receive ſotne part of their food i im- 
mediately from the air. It i is certain, 
that there is ſcarcely a plant that has not 
ſome parts expoſed immediately to the 
air, from which, if covered with: earth, 
it will put forth roots. It is not very 
improbable then, that theſe parts may 
attract the vegetable food from the air, 
as the roots do from the earth. TO 
confirm this; it is'obſerved; that plants, 
when beginning :to drop their leaves; 
and to ſhow: other. ſigns of decay, are 
recoveredby ram, ſooner than the water 
can be ſuppoſed to reach their roots; 
and ſometimes by moiſt weather, when 
there is no ſenſible rain: 

Bur tho? it may be allowed; that 
plants receive ſome ſmall part of their 
food immediately from the air, yet it is 
not to be denied, that they receive the 
greateſt part of it from the earth. Plants 
feed in this manner: they ſpread their 

E 2 roots 
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roots ig the earth Theſe roots are ſo 
many mouths; Which receive the vege- 
able food; they attract and ſuck. in the 
| Juices aud ſinall particles of matter that 
touch them. The ſtronger; the plant 
is, it puts forth che greater number of 
roots, and extends them to the greater 
diſtance. The greater number of roots 
any plant has, and the farther it ex- 
tends: them, che aer — of 
food it receives. 
IE roots of plants are ns on 
cannot pierce; any thing that is very 
hard. There muſt be cavities, and theſe 
cavities large enough to allow them to 
extend themſelves. If there are any 
pieces of the earth, where plants grow, 
fo very hard that the roots cannot en- 
ter, the plants receive no food from 
them. If the cavities are larger than 
the roots, the plants can receive no 
food, but from the ſides of the cavities 
that are touched by them. From theſe 
. it appears, that land may have 
plenty 
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plenty of vegetable food, and yet a 


ſmall paſture. The particles of the {bil 
may adhere ſo cloſely to gether, as to 
make it impoſſible for the roots of. plants. 
to ſeparate them; or the ſoil may be of 
a ſpungy nature, and -its pores much 
larger than the roots that receive the 
vegetable food, It appears alſo, that 
the ſoil that has the largeſt paſture;'is the 
one that has the greateſt number of ca- 
vities, and theſe cavities of ſuch a large- 


nefſs as 1s beſt adapted to the largeneſs 


of thoſe roots they receive an N 621794 


1 


Tur Gets by which BY cavities 


are bounded, is what Mr Tull calls the 


paſture of plants; becauſe the plants 
puſh their roots into theſe cavities; and 
feed, as he ſays, upon the ſmall particles 
of earth which adhere to their ſuper- 


ficies. The ſuperficies of the cavities 


which are in any ſoil, when allowed to 


reſt, he calls the natural paſture; and 
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the ſuperficies of the cavities: made by. 
art, he en the artificial N vs 


0 


CHAP. Vi. 
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o the meibod of enlarging the 1 nab] of 
1 i 


| 4 


8 the food- of WR may 105 in- 

1 creaſed by art, ſo likewiſe by art 
their paſture may be enlarged. This is 
done by ſtirring and turning over the 


ſoil in which they feed. If the ſoil is 
ſo hard, and the vacuities ſo ſinall, that 
the roots of plants cannot enter them, 
the ſtirring and turning it over enlarges 
theſe yacuities, and increaſes their num: 
ber; and thereby renders the ſoil more 
free and open. For eyery time that 
che ſoil is ſtirred, new pores are open- 
ed, and ſome of the old ones enlarged, 
If, in any foil, there are pores that have 
no communication with the reſt, the 


ſtirring and turning over the ſoil opens 
this 
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this communication. For every time 
that the ſoil is ſtirred, ſome of the par- 
titions betwixt the pores are broke, and 
the roots of plants have thereby acceſs 
to the incloſed pores, and e PI 
food contained in them. 

O the other hand, if the foil ! is foe 
and ſpungy, that is, if the pores and va- 
cuities are too large, the ſtirring and 
turning over the ſoil breaks the vacui- 
ties, makes them ſmaller, and thereby 
renders the ſoil more firm and ſolid. For 
every time that the foil is ſtirred, -the 
vacuities are cut, ſome particles of earth 
forced into them, and thereby, in the 
place of one lar  yvacuity, ſeveral ſmal. 

ler ones are, formed. 

Bzs 1p Es, by being Gt ſtirred 
and turned over, the ſoil is better expo- 
ſed to the influence of the air, which has 
a natural tendency to diſſolye and ſepa- 
rate its particles. The natural gravity 
and attraction of the particles of the 
fil, act directly con trary to the air. 

The 
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The one makes theſe: particles:continu- 
ally to adhere to gach other) and pref 
ſes them together, till the ſoil beconies 
as ſolid as its: nature will allow, or till 
it is reduced to its natural paſture and 
the other ſeparates theſe particles, and, 
by degrees, reduces them to atoms. 
When land is allowed to lie un- 
touched, the natural gravity and at- 
traction of the ſoil, by degrees, prevail, 
and render the ſoil firmer; and the air, 
by degrees likewiſe, is prevented from 
acting. But, when the land is frequent - 
* färred ng tiirned byet, Up" alr has 


T4 4 


upon 4 mags: quantity of 11 in the ſe⸗ 
paration of its partirles. It is certain, 
that a piete of the hardeſt {6il, when 
expoſed for ſome time to the air, falls 
dowm into à poder. In like manner, 
when land is turned up in hard pieces, 
and the ſurface left rough and uneven, 
the-air is allowed to have its full influ- 
ence upon It. But, if left bot untouch⸗ 

ed, 
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ed, the ſuiface; by degrees, becomes 
ſmootl, tho air is excluded, and the 
natural grayity of che ſoil prevails . 
-THaT the paſture of —— 
ged, both in hard and ſoft land, by ſtir- 
ring and turning it over, is confirmed 
AGE bid Notte rod af book Ah 
„Du Hour is of opinion, that che expofiüg the foil 
to the influence of the air is the principal advantage of 
ploughing: « For,” ſays he, 1 ſo groſs an inſtrument,” 
meaning the plough, « would ſeem very unfit to prepare 
the earth to enter the capillary veſſels of plants.” From 
this way of expreſſing himſelf, one would imagine that the 
Doctor is of Mr Tul!'s opinion, that earth is the food of 
plants. When ploughing f is mentioned as a proper method 
to enlarge the paſture of plants, it is not ſuppoſed that the | 
plough, by its me: hanical operation, ſeparates the particles 
which are the food of plants, from the other particles of 
the ſoil, and prepares them for entering their roots; but 
only that it opens the ſoil, and allows the roots of plants to 
extend themſelves into all parts of it in ſearch of their food. 
It muſt be owned indeed, that the mechanical action of the 
plough is a very improper operation, to prepare the earth 
to enter the roots of plants, It is probable, that even pound- 
ing earth in a mortar would be of little uſe, if true that 
the particles of earth, before they enter theſe roots, are 
: made ſo ſmall as not to be diſcerned in water. But then thi L 
' action of the plough is very proper for opening the ſol, and 
allowing the roots of plants to extend themſelves? So that 
though the plough, by its mechanical operation, does not 
ſeparate the particles that are the food of plants, yet it al- 
lows their roots to extend themſel ves in ſearch of their food. 


* 
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by experience. It is found, that tif 
clay-land, by being frequently plough- 
ed, becomes more ſoft and free; and 
that ſoft marſhy land, by being frequent- 
ly ploughed, becomes more firm and ſo- 
lid; and that plants more eaſily find 
their food in both theſe kinds of ſoils, 
when thus — cba when in ir 
natural ſituation. Mm 
Taz paſture of plants is alſo enlar- 
ged by the application of dung and o- 
ther manures. For theſe being mixed 
with the ſoil, raiſe a fermentation, by 
which the particles of earth being ſe- 
parated from each other, the paſture is 
thereby enlarged.. If the ſoil is hard 
and ſtiff, the ſeparatlon of its particles, 
by fermentation, opens the pores; and 
renders it more free and open; and, if 
the ſoil is ſoft. and ſpungy, the fermen- 
tation ranges its particles in a more re- 
gular manner, and thereby renders it 


more WS and ſold, 
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Ma TuLL fuppoſes, that this. artifi- 
cial paſture may be increaſed in inſinitum. 
« And this artificial paſture may be in- 
«« creaſed in proportion to the diviſion 
of the parts of earth, whereof it is the 


ſuperſicies; which diviſion may be 


ce mathematically; infinite: For an a- 
tom is nothing. Neither is there a 
more plain impoſſibility, in. nature, 
than to reduce matter to nothing by 
% diviſion of its parts, | T 

A cube of earth hag. but. ix feet of 
« ſuperficies, Divide this cube, c. and 
t ſois the ſoil diyiſible, and this paſture 
 increaſible ad infinitum.” Tulln Huſb. 
chap. 3. ** Tillage may extend the 
* earth's internal ſuperficies, in propor- 
« tion to the diviſion of its parts; and 
as diviſion is infinite, ſo may that ſus 
#6 perficies be.” Chap. 5. Of Tillage. 

Mx Turr's attachment ro his own 

chene has carried him too far in this. 
To aſſert that an atom is nothing, is per- 
haps aſſerting too much. It is probable, 
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that:there are a certain humbet of ori- 
ginal ſubſtances, and that theſe different 
fubſtances are compounded of particles 
which no operation can leſſen, till their 
natures ate changed. The ſtrongeſt fire 
cannot alter the form of the particles of 
metals,” ſo as to leſſen their pores, nei- 


ther has the heavieſt weight the ſmalleſt 


inffuence; and yet that there art pores 
in theſe metals, is certain; for one is ſpe- 
cifically heavier than another. Is it not 
reaſonable to infer from this, that theſe 
metals are componnded of particles, the 
form and magnitude of which cannot 


be changed? ? With equal reaſon we may 


infer the ſame thing of earth, that it is 
compounded of particles which cannot 
be altered, which may be ſeparated, 
when they adhere to each other; dut 
cannot be divided. 0 01 

Bur ſuppoſe an atom is coding] yet 
certainly every foil is compounded of 
particles, many of which; tho” capable 
of diviſion will never be divided by the 


mechanical 


Chap. VI. Of rhe Paſture of Pants. 77 


mechanical action of the plough. It is 
obyvioug, that every ſoil is compounded 
of . different. ſubſtances, different from 
each other, and, compounded of differ 
ent particles. Altho“ ſome of theſe ſub- 
or ſtances may be diyided into very mi: 
a nute particles, yet perhaps, others of 

1 them will not allow this... It is erte, 


" that ſome of them axe of ſuch à nature, 
. and have their partieles ſo firmly adhe: 
81 ring together, that they never can be 
mn {parated by tillage. Small pieces of 
" ſtone, ſand, metals, all vitrified ſubſtan- 
at * ces, the plough can have no influence 
" upon; and yer almoſt every ſoil has ſome 
15 of theſe imits compoſition: So-that earth, : 
A employed in vegetation, with reſpect to 
4 any diviſion that can be made by the 
eh mechanical operation of the plough, 
95 may be ſaid to be 0 compounded of a- 
1 toms; and may be pulverized in ſuch 


cer a manner, that the plough can make no 
le alteration in its pores, more than it can 
hs make in the pores of water. Before 
earth 
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tain, that every time that it is broken 
by tillage, there muſt ariſe a new foper- 
ficies of broken parts, that never exiſt 
ed before. But this new ſuperficies can- 
not be large; for the earth" always o. 
pens before the plough, at thoſe places 
where the adherence of the particles is 


weakeſt j that is, -where the pores art 


moſt numerous, and the partitions be. 
twixt them moſt eaſily broken, while 


the hard pieces are moved whole. It 


mult be allowed likewiſe,” that, at every 


ploughing, the external ſurface is turn- 


ed into an internal ſuperficies, and a 
part of the internal ſuperficies into the 
external ſurface, which makes àa change 


in the vegetable paſture. But this change 


cannot be great; for the external fur- 
face bears but a ſmall proportion to the 


extent of the internal ſuperficies. And 


beſides, the greateſt part of the external 
ſurface, perhaps the whole, has been fre- 
quently a part of the internal ſuperficies 


before. 
C HAP. 


1 VII.: oy the vegetable Food. * 
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"CHAP. VII. 


of tie ' methods of Ni the: il 
"food fr the aan of Plants." 


1 was nas ad. that guide 
tion is promoted; not only by com- 
municating to the earth the food of 
plants, and enlarging their paſture, but 
alſo, by diſſolving the vegetable food, 
and fitting it for entering their roots. 

Tux vegetable food is in a variety of 
different forms. Sometimes there is 
plenty of it in land, but in ſuch a form 
as renders it uſeleſs, ſometimes hurtful. 

This i is the caſe with land, which is full 
1 uncorrupted vegetables. When treat- 
ing of the food of plants, we had occa- 
fion to obſerve, that ve getables are food 
to vegetables ; and that, to fit them for 
this, it is neceſſary that their parts be 
ſeparated by corruption. Now, if any 
land is full of vegetables, it may be ſaid 
to contain vegetable food: and if theſe 
vegetables 


8 Ofi'Veczrar t.0N. Bock J. 
vegetables are undiſſolved, it may be 
ſaid, that this vegetable food is in a ſtate 
that renders it. uſeleſs; and if they are 
not only vaddalved.. but alive, and 


draw [nouriſhment from the land to 


ſupport aem, it may be ſaid, that the 
vegetable food is in ſuch a ſituation as 
renders it hurtful. When the {oil has 

in it 4 great mixture of moſs; which is 
now allowed to be an uncorrupted ve- 
getable, it may be fad to live vege⸗ 
table food in an ufeleſs ſtate; and when 
It is much infeſted with weeds, wes 
be ſald to have vegetable food in a 
hurtful ſtate. * | To prepare the vege⸗ 
table food in ſuch land for the nouriſh- 
ment of plants, the land muſt be ma- 
naged in fuch a manner, as to reduce 
the vegetables to a ſtate of putrefaction. 
The ſtirring and turning over the ſoil 
frequently will have ſome influence ; 
for thereby the weeds are deſtroyed, 
and they muſt be deſtroyed before they 


will patrify *. 
* See chap. 12, and 13, of this SY 


Bur 
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Bur that which has che greateſt in- 
fluence, is the application of ſueh bodies 


as are found to have a power of diſſol- 
ving vegetable ſubſtances. Lime is the 


principal thing for this purpoſe, as will 
be ſhown when its nature an 9 00 


tion is treated of. ö 1 
Bor land may likewiſe be ſaid to 


contain vegetable food, in a ſtate that 


renders it uſeleſs, when it contains oils, 


but theſe oils undiſſolved. We have 


had occaſion; formerly to obſerve, that 
oil is one of the principal ingredients of 
the vegetable food, and that, to fit it for 
entering the roots of plants, it is neceſ- 
ſary that it be diſſolved by ſalt. We 
have likewiſe obſerved, that the opera- 
tion of ſome kinds of manures, ſhows 
chat ſome land, in this ſituation, contains 

a greater proportion of oil than its ſalt 
is capable to diſſolve. To prepare the 
vegetable food in ſuch land, for the 
nouriſhment of plants, it is neceſſary to 
provide falt to diſſolve its oils. The 

| F changing 
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changing the ſurface, and expoſing the 
air, in the winter and ſpring, has ſome 


effect; for, in theſe ſeaſons, the ſalts in 


the air are moſt prevalent. But the 
application of lime, and the other ma- 
nures that ferment moſt violently with 
acids, is the moſt proper thing for this 
purpoſe. For, by this fermentation, 
the ſalt wanted is 6. {Gully produce? 


CHA P. VIII. 
of the impedinant to vegetation. 


Tris not 98 that we 1 how 
to promote vegetation, by increaſing 
the food of plants, enlarging their pa- 
ſture, and fittin g the vegetable food for 
their nouriſhment : it is neceſſary like- 


wiſg to know, what impediments there 


are to it, and how theſe impediments 


may be removed. 


| AMONG 
* Set book 3. chap, 6. 8. 9. and 10. 


AMONG: the: impediments to vegeta- 


tion are commonly reckoned, weeds, . 


too much water; diſeaſes of plants, and 
bad ſeed. The impediment 1 ariſing 
from bad ſeed can caſily be removed 
the diſeaſes of plants we may poflibly 


do ſomething to prevent, but we can 


do little to remove; and therefore it is 


needleſs to inſiſt upon theſe. Beſides, 


they fall more naturally to be confider- 
ed when the culture of particular plants 
is treated of. The impediments ariſing 
from weeds and too much water, fall 
naturally to be conſidered in this place. 

Ir is, perhaps, neceſſary to aſſign the 


reaſon, why weeds and draining of land 


are, contrary to the. ordinary practice, 
treated of in this place. The genera- 
lity of writers on huſbandry, or agri- 
culture, who have attempted a regular 


method, firſt treat of ſoils; next of ma- 
nures; then of tillage, and the culture 


of particular plants; and, laſt of all, of 
the different impediments to vegeta- 
| F 2 tion. 
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tion: We have obſerred a different 

method: we have begun with the prin- 

_ diples'of vegetation, and have treated 

of the impediments; to it, and the ways 

of removing theſe ĩmpediments, in this 

firſt book. And the reaſon is, that when 

we treat of tillage, in the ſecond book, 

ve may have all the different deſigns 

= of it in view. Tillage is deſigned, not 

= only 0 inecreaſe tlie food of plants, and 

enlarge their paſture ; but alſo to de- 

ſtroy weeds, and drain land by laying 

| | it up in proper ridges. Now, in treat- 
ing of tillage, it is neceſſary to have in 
| our view the deſtroying of weeds, and 
i draining of land; as well as the in- 
| _ creaſing the food of plants, and enlar- 
ging their paſture: and therefore it is 
neceſfary to mention theſe impediments 

to | vegetation, and the methods of re- 
moving them, before tillage is treated 
of, with a view to ſerve theſe purpoſes. 


CHA P. 


"CHAP. = 3 


3 wn; as an impediment 70 vegetation. 


: 


1 L clini are not uſefal to man. 
Some of them are not only uſeleſs; 
they are alſo: noxious. Plants of this 
kind are called weeds: /. Botaniſts deny, 
that there is ſuch a thing as an uſeleſs 
plant in nature, which indeed is true ac- 
cording to their meaning, But, to pre- 
vent all diſputes about this, we ſhall, 
with Mr Tull, conſider as weeds. all 
plants that grow upon a field, of a dif 
ferent kind from what are intended by 
the farmer. There is not a field where 
we do not find ſome of theſe; they grow | 
in the greateſt plenty on the richeſt ſoils. 
 Werps will appear impediments to 
vegetation, if we conſider theſe gs 
following. 
Tur rob the plants we deſire to cul- 
tivate of their food; they prevent theſe 
plants from branching out from the 


root, 
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root, and ſome kinds of them leſſen the 
vegetable paſture in the land, where 
they are ſuffered to grow 

| Wrrps are nouriſhed by the ſame 
food that would nouriſh uſeful plants; 
and therefore, when allowed to grow a- 
long with them, muſt rob them of part 
of their food. Altho' it is allowed, that 
che food of all plants is not exactly of 
the ſame kind; yet as plants ſuck in 
whatever juices, or {mall particles of 
matter are touched by their roots, it 
may be juſtly faid; that all kinds deprive 
the earth of that vegetable food which 
would nouriſh others. Experience con- 
vinces the farmer of the truth of this: 
for he finds, that his crop is bad in pro- 
| portion, to the quantity and kinds of 
weeds, with which his land is infeſted. 

W᷑Exvs cover the ſurface of the land 
on which they grow, and thereby, con- 
fining the plants we deſire to cultivate, 
prevent them from branching out from 
the root. For all plants, when confined 
by 
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by others at their ſides, inſtead of 
branching out, as ſome of them are in- 
clined to do, make vigorous efforts to 
get above thoſe by rer yy are con- 

. fined. 
Sour perſons have attempted to ſhow, 
that corn never wants room to grow ; 
and that it is the want of food alone 
which makes ſome plants decay, when 
they are ſet too thick. If this is true, 
weeds can do no harm to plants, by co- 
vering the ſurface, and confining them 
while they grow. But let a perſon caſt 
his eyes upon a plantation of any kind, 
and he will immediately obſerve, that 
where the plants are placed very near 
to each other, they ſtretch out chiefly to 
the length; and where they are placed 
ata greater diſtance, they grow not ſo 
much to the length, but more to the 
thickneſs, and branch out on all ſides; 
ſo that the proportion of nouriſhment 
| which the plants receive, makes them 
grow either to the length principally, 
or 
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or to the thickneſs, and branch out, AC- 
_ cording as they, are placed Near, or at. a 
diſtance. from each other. The ſame 
thing happens, when there are many 
weeds growing amongſt corn. Soine 
fields are ſo much infeſted with weeds, 
that, tho” no grain is ſown, the plants | 
come up very thick, This obliges the 
farmer to give plenty of ſeed. In conſe- 
quence of which, the ſurface is quite co- 
vered ; and the plants of corn being 
,confined by the weeds, inſtead of branch- 
ing out from the root, and producing | 
two or more ſtalks, as they are natural- 
ly diſpoſed to do, puſh up one ſtalk on- 
ly. ; that ſo. they may the more eaſily 
get above their rivals, The proportion 
of nouriſhment which, they receive, 
makes them grow to the length, inſtead 
of branching out from the roots; . makes 
them produce one ſtalk and ear only, 
inſtead of many. Experience confirms 
che truth of this. When land is rich, 
and at the ſame time much infeſted with 
weeds, 


Chap. IX. : Of Weeds, G W 


weeds, the WIR of corn grow tall e- 
nough ; | ; but dom! have more than one 
ſtalk. 15 175 p 
| Sous Und of 8 have: great num. 
bers of ſmall roots, which they extend 
to a great diſtance. Theſe roots bind 
the ſoil in ſuch a manner, as to leſſen 
the vegetable paſture; or rather, make 
it very difficult to enlarge it by tillage. 
It may be obſerved, that when a field is 
much infeſted with quickening graſs, 
the-ſoil is ſo firmly bound together by 
the roots, that it is not poſhble to pul- 
verize it. When ploughed, the earth of 
the furrow is turned over whole, and 
the harrows ſcarcely make * impreſ⸗ 
ſion upon it. 

IT is of great importance 8 to 
know, how to deſtroy theſe uſeleſs and 
noxious plants; that ſo all the vegetable 
food in the ſoil may be applied to the 
nouriſhment of the uſeful plants we de- 
ſire to cultivate; that theſe uſeful plants 


may have room to extend themſelves, 
| and 
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and branch gi the root on all ſides; . 


and that the vegetable paſture, which, 


by the rain that falls, and the natural 


weight of the ſoil, is always leſſening, 


may be the more eaſily enlarged, 


Of the different kinds of weeds. 


LAN Ts are commonly divided into 
two forts; annuals, that is, ſuch as 
in one year come to perfection, carry 
ſeed, and die; and perennials, that is, 
ſuch as continue in life for more years 
than one. Annual plants are almoſt all 
propagated by the ſeed. Perennials are 
propagated, ſome by the ſeed, others by 
the root, and a third ſort both 8 the 
ſeed and roat. 4 


Wkps may be divided in the ſame 
manner, into annuals and perennials. 
But, in treating of the methods of de- 


| * chem, we will be better under- 
ſtood, 


8 
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ſtood, if they are divided into theſe two 
ſorts; weeds that are propagated by the 
ſeed, and weeds that are propagated by 


the root. It is needleſs to conſider the 
weeds that are propagated both by the 


ſeed and the root, as a third ſort. For 
when their ſeeds infeſt the land, they 
muſt be treated as weeds that are pro- 
pagated by the ſeed and, When their 5 
roots infeſt the land, they muſt be treat- 
ed as weeds that are propagated by the 
root. It is neceſſary, however, to divide 


weeds into theſe two ſorts, into which 


we have divided them: for, in ſome 
caſes, that kind of management proper 
for diſcouraging the one ſort, tends to 

encourage the growth of the other. 
Bur, beſides theſe two ſorts of weeds 
mentioned, it will not be improper that 
we likewiſe take notice of thoſe ſhrubs 


by which ſome land is greatly infeſted, 


Theſe, tho? they are not commonly rec- 


koned in the claſs of weeds, and tho? 
ſome of them may have their particular 


uſes ; 
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uſes: yet, as they are plants different 
from what the farmer deſires to culti- 
vate in his fields, they fall under the 
definition which we have given of weeds, 
and ſhall be es ppc by us a third claſs, 


'S H A P. XI. 
Cl the methods E deſtroying weeds, 


"HE deſtroying of weeds i is certain. 

ly one of the moſt i important parts 
of agriculture, By allowing them to 
grow, we allow the land, as was former- 
ly obſeryed, to be robbed of its vege- 
table food, and its vegetable paſture to 

be greatly leſſened, 4 
Ir may be inquired, What . 
of this vegetable food of which they rob 
the land? It is either conveyed to the 
air, and ſent to enrich other land, or it 
is turned into a form that renders it de- 
ſtructive. 
| | WHEN 
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Wu kx weeds wither and putrify a- 
bove ground, the ſalts and oils which 
they contain, and of which they depri- 
ved the land on which they grew, be- | 
come volatile, and fly off into the air, 
and leave little more than their earth 
8 | * 

_ Wazn weeds carry in, and ſhed 3 it 


upon the land, and when the roots, by 
the nouriſhment they receive, are enlar- 
ged and extended; the vegetable food, 
of which they have, deprived the land, 
is turned into a form that renders it 
deſtructive, into ſeeds, and, roots, by 
which the land is further exhauſted. 
Tus ſeeds and roots of weeds, tho? 
deſtructive to uſeful plants, by robbing 
them of their food, yet they contain ve- 
getable food in themſelves; and, when 
the ſeeds are picked up by birds, and 
the roots eaten by animals, the vege- 
table food is carried off, But, if theſe 
_ weeds are deſtroyed, and reduced to a 
ſtate of corruption, the vegetable food, 
| which 


is propagated by the ſeed, and the kind 
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they have taken from the land, and 
rendered deſtructive, is reſtored to it, 
and becomes beneficial : ſo that land 
that is poor, and unfit for carrying 
crops of uſeful plants, by being full of 
weeds; may be made rich and fertile, 
by deſtroying them. To confirm this, 
it may be obſerved, that land full of 
weeds receives * greateſt benefit from 
fallowing. 8 855 ict 
P on theſe things, it appears, that 
the deſtroying of weeds. is one of the 
moſt important parts of agriculture. As 
it is important, ſo likewiſe it is difficult. 
THERE is ſcarcely a field, in which 
we will not obſerve weeds. of the two 
firſt kinds mentioned; of the kind that 


that is propagated by the root. Some 
of theſe, perhaps, it may be eaſy to de- 
ſtroy, as they are foreigners, and not a- 
dapted to the ſoil ; but others of them 
being natural to the ſoil, in that kind 
of it that is moſt proper for them, it may 

be 
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be expected, not only that i it will be ve- 
ry difficult to deſtroy them, but alſo, 
that, by the culture given to the land, 
they will thrive wonderfully, carry great 
Crops of ſeed, and multiply and extend 
their roots. As the deſtruction of weeds 
is then ſo important and difficult, it is 
a work that muſt · be e attend- 
ed to. ' 

Wrxps ane | hed; divided, into three 
| ſorts. To deſtroy theſe different ſorts, 
different management is required. It is 
neceſſary, therefore, to treat of them 

. 


CHAP. XII. 


07 the SOPs of deſtroying Suk that are 
propagated by the ſeed. 


EEps are very different in their 
,Y "natures. The ſeeds of ſome of 
them will putrify in a few years, if they 
lie moiſt in the earth, and are prevent · 

ed 
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ed from vegetating· But the ſeeds of o- 
thers will He many years in this fitua- 
] tion, without havitig their vegetative 
power deſtroyed. ; This we know from 
experience. Land infeſted with diffe- 
rent kinds of weeds, has been frequent- 
ly thrown out into grafs, and allowed 
to remain in that fituation for ſome 
years. Tho? allowed to lie only a few 
years, ſome kinds of weeds are found to 
be deſtroyed, when the land is broke 
up again; but, tho? it lie twenty years, 
ſome other kinds are found i in as on 
plenty as before. ; 

Tas firſt ſort may be deſtroyed by 
turning the land infeſted with them, 
from W 50 into gras, and W e it 
0 TEEN. N . \ "IAN LE ICAL «1 


1 or the firſt ſort are the a and poppies, of the 
ſecond foot 1 is the wild oat. 


Ir is uncertain how * ſome ſeeds may be „ ee 
without loſing their vegetative power. Tis ſaid, that, two 


months after the great fire in London, a ſpecies of ery ſimum 


+ appeared in great plenty, where houſes had been for a.thou- 
- fand years. 


theſe ſmall ſeeds the proportion of air 


„ 
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Wemain in that ſituation * five or 


fix years. 2 1 18 LOL 


Born ſotts may be deftrojed: by 
bringing the ſeeds to vegetate, and then 


tearing up the young plants. Seeds 
will not vegetate without air. Some re- 
quire a greater proportion, and ſome a 
ſmaller. The ſmall ſeeds will not vege- 
tate without a very great proportion of 

It may be obſerved, in fallowing 


| 5 which is full of weeds, that great 5 
numbers of them appear after every ; 


ploughing. This ſhows, that ſome of 
the ſeeds had not a ſufficient quantity 


of air, in their former ſituation, to 


make them vegetate. Now, to give 


neceſſary for them, they muſt be brought 
near the ſurface, and the earth about 
them rendered free and open. If the 
land is frequently ſtirred and turned o- 
ver, both theſe will be done. For every 


time the land is ſtirred and turned over, 


ſome ſeeds, that before lay deep, are 
ge brought 
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| brought near the ſurface, and the earth 
about them alſo rendered free and open: 
and, beſides, the plants that have ap- 
peared are nn corn. vp _ . 
eb 11 ed 
EVERT 8 ak brachte amen 
fallowing, i is now fully convinced of the 
truth of this. For he obſerves, when the 
ſeaſon is favourable, and his fallow is well 
and frequently ploughed and harrowed, 
and time allowed betwixt every plough- 
ing and harrowing for the weeds to ve- 
getate, that his land, for ſeveral years, 
is not ſo much infeſted with weeds as 
before. 
Ix has been obſerved, that feeds will 
not vegetate without air, and that to 
give the finaller kinds the quantity 
which they require, they muſt be brought 
near the ſurface, and the earth around 
them rendered free and open. It is ne- 
ceſſary likeways to obſerve, that water 
is as requiſite to promote vegetation as 
air; and that the „ ſeeds near 
the 
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che ſurfaee, and rendering the'carth free 
and open around them, as it ſupplies 
them with air, tends to deprive them 

of water. In the performance there 
fore of thoſe operations by which the 
land is ſtirred and turned over, to pro- 
mote the vegetation of the ſmall ſeeds, 
great care muſt be taken to preſerve the 
ſap, as much as is poſſible. This Will 
be done, if, in ſtirring the land, the ſur- 
face is made ſmooth and plain. It is 
obvious, that, when the ſurface is rough 
and uneven, the drought has eafy ac- 
| ceſs; but, when it is ſmooth and plain, 
the winds have leſs influence, and the 
ſap is better preſerved. Every farmer 
will obſerve, that, in dry weather, when 
land is allowed to lie ſome time after it 
has been ploughed, without being har- 
rowed, the drought has eaſy acceſs, the 
ſap is exhaled, and the ſeeds in it, tho' 
near the ſurface, and the earth around 
them free and open; yet, being depri- 
ved of water, are prevented from vege- 
G 2 tating: 
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| tating: whereas, when the land is har- 
© rowed Annen after it is ren, | 


8 ff + 4 


up. * che cuſtom of 0 bar- 
ley, immediately after the plough. Bar- 
ley is commonly ſown in a dry ſeaſon; 
and therefore the land is not allowed to 
lie long after it is ploughed, leſt the ſap 
. ſhould be exhaled ; but is immediately 
ſown and harrowed, by which the ap 1 is 
prefer va. 1 

TRE vegetation of /ſeeds in 154 is 
promoted, not only by ſtirring and turn- 
ing oyer the land, but alſo by the ap- 
plication of dung and ſome other ma- 
nures. Dung raiſes a fermentation; 
this opens the pores of the ſoil, allows 
the air to reach the ſeeds, and gives 
them liberty to put forth their roots. 
If dung, therefore, is laid upon land in- 
feſted with weeds, and the land care- 


fully ſtirred and turned over ſeveral 
times, all the ſeeds in it, by degrees, 
| 4. 093% Hal 
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will be brought to vegetate; and thus 
ns weeds will be deſtroyed. _ 

Ir muſt be owned,” that this practice, 
tho' proper for deſtroying weeds, may, 
in ſome caſes, deſtroy ſome of the vir- 
tues of the dung, before it is applied to 
promote the vegetation of the uſeful 
plants we deſign to cultivate. Dung 
promotes vegetation, by producing a 
fermentation in the ſoil upon which it 
is laid; and, by this fermentation, ſepa- 
rating its particles. If this fermentation 
is, in a great meaſure, over before ſeed 
is ſown, the natural weight of the ſoil, 
making it ſubſide, will render the vege- 
table paſture, while the plants are grow- 
ing, much leſs than it would have been, 
if the dung had not been ſo ſoon laid 


on: and more harm may be done by 
this, than advantage gained by deſtroy- 


ing the weeds. But, tho? it may be im- 
proper to follow this method, when feed 
cannot be ſown for a conſiderable time 
after the dung is laid on, as is the caſe 
ſometimes 
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ſometimes when ſummer· barley i is ſown 
on fallow; yet it may anſwer very well, 
when ſeed is to be ſown ſoon after, as is 
the caſe when wheat is ſown. The ad- 
vantages ariſing from the deſtruction of 
the weeds, tho? not in the firſt caſe, yet 
in the laſt, may probably do more than 
overbalance the loſs ariſing from ſome 
part of the ſtrength of the dung being 
exhauſted before feed is fown. | 
Ir may, perhaps, be thought a little 
ſurpriſing, that dung ſhould be propoſed 
as a means of deſtroying weeds, when it 
is univerſally conſidered as a great en- 
courager of them, It is certain, that 


dhe laying dung upon land makes more 


weeds appear than otherwiſe would do. 
If the ſeeds of theſe weeds are in the 
dung, it muſt be owned, that it increaſes, 
and not diminiſhes their number. But, 
if the ſeeds are in the land, and the dung 
only makes them vegetate, it becomes a 
proper nieans of deſtroying them. 


Ir 
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Ir ſeems to be the general opinion 
that the great plenty of weeds that ap- 
pear on land after it is dunged, are pro- 
duced from ſeeds mixed with the dung. 
But there are ſome reaſons to believe 
thit this i is a miſtake. | 
It!r is obſerved; that dung produces 

weeds, whert it is taken from a dung- 
hill, ſo much heated as to deſtroy the 
vegetative power of any ſee. 

Ir is'6bſerved likewiſe, that the fame . 
dung produces weeds, according to che 
nature of the land on which it is laid. 
It often happens, that dung carried from 
a town is laid upon different ſoils; and it 
is certain, that this dung does not produce 
the ſame kind of weeds on all foils, which 
it would do, if the weeds aroſe from ſeeds 
mixed with it; but always produces the 
weeds, with which the ſoil upon which 
it is laid is naturally infeſted. 
TuksE obſervations make it very 

probable, that the great quantity of 
weeds produced by dung, is entirely 


owing 
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to vegetate. 
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owing to the fermentation — 


by the dung; by which almoſt all the 
ſeeds near the ſurface, receiying a pro- 


per quantity c of air, are eren brought 


IS BY 4 ne 
To this it may be objected, That ſuch 
numbers of weeds; do not appear upon 
land that is new marled, as upon land 


that is dunged. But, in anſwer to this, 


let it be obſerved, that a great quantity 
of marle is laid on, and in large pieces, 
and that it is ploughed in with a ſhallow 


furrow: And therefore, tho? a fermenta- 


tion may be raiſed, yet the undiſſolved 
marle prevents a great part of the ſoil 
from being expoſed to the air, in ſuch a 
manner as to make the ſeeds in it vege- 


tate; and alſo occaſions ſuch a hollow- 


neſs, that, after the ſeeds begin to vege- 


tate, ſuch of the plants as are tender 


(and ſeveral forts of them are not ſo 
hardy as corn) are: eaſily ere by 
dropght, or froſt... 


; , 
1 
- N 
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BEFORE we leave this article, it is 
neceflary to obſerve, that the ſeeds of 
ſome. weeds, particularly. the different 
ſpecies of the thiſtle, are carried to a 
conſiderable diſtance by the wind ; and 
where any earth is thrown up in ſuch a 
manner as to intangle them, as at the 
root of a hedge, or ſide of a ditch, 
there they appear in great plenty. It 
is ſurpriſing, that many farmers allow 
them to grow there undiſturbed : the 
conſequence - of which is, that their 
ſeeds are carried in great plenty into 
the adjacent fields, and thereby great 
damage is done; which might have 
been prevented by cutting them down, 
at a ſmall expenſe, before their ends 
were Fipened. _ 
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e XIII. l 
Wl * methods of tro ing weeds that are 
©. Propagated by the root. ap | 


tf fs 


"HERE are many different kinds 
of weeds propagated by the root, 
and theſe of very different natures. 
Some of them infeſt the land that is in 
tillage, and others the land that is in 


graſs. Any perſon may ſatisfy himſelf 


of this, by inſpecting our fields. The 
farmer is very ſenſible of it: he knows 
that ſome kinds of weeds flouriſh and 


increaſe in his land, while in tillage, if 


he does not take all pains to diſcourage 


them; and when he lays down his land 
in graſs, other kinds that did not appear 
before, ſoon diſcover themſelves ; and, 
if undiſturbed, continue to increaſe, 
while the land remains in that ſitua- 


tion *. 


THE 


Of the firſt ſort is the quickening-graſs, or couch- 
graſs, Of the ſecond ſort are the yellow rag-weed, the 
mountain-daizie, &c, 
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Tux firſt ſort, it ſeems; have ſuch a 
tender blade, and ſuch tender roots, 
that they cannot pierce- earth that is 
hard; but are of a kind that igereaſe-ve- 
ry faſt, when the ſoil is free and open. 
Tu E ſecond fort have the blade and 
roots ſo ſtrong, that there is ſcarcely a- 
ny ſoil that, of itſelf, will become ſo hard 
and ſtiff, as to prevent them from ma- 
king their way thro? it; but are of ſuch 
a nature, as to be cally torn up, when 
the land is free and open; and do not 
eaſily ſtrike root again when torn up. 
Tat natures of theſe weeds point out 
methods of deſtroying them. | 
Tx firſt ſort, as they chiefly infeſt 
land 'in tillage, may be deſtroyed by 
turning the land from tillage into graſs, 
and allowing it to remain for ſome years 
in that ſituation. - This is confirmed by 
experience; Land over-run with quick- 
| ening graſs, and other root-weeds of the 
fame kind, is frequently laid down in 
graſs, and allowed to continue for ſome 
years 
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years without being ploughed. This 
land, when broke up again, if allowed 
to lie in graſs for ſix or ſeven years, is 


found to be Se and the roots of the 


weeds deſtroyed. | : 

Tun number of years wiſhes ie 
deſtroying the roots; depends upon the 
nature of the ſoil. If the ſoil is natu- 
rally hard and ſtiff, it is the ſooner 
brought to ſuch a ſituation, as to pre- 


vent the roots and blades of the weeds 


from piercing it. But, if it is naturally 


ſoft and ſpungy, it takes a longer time 


before it is brought to that ſituation: 
for while the blade, or roots ot the 
weeds, can pierce the ſoil, their vegeta- 
tion is not prevented. In ſome ſoils, it 


is fix or ſeven. years before the roots of 


the quickening-graſs are deſtroyed. 
ITE number of years found neceſlary 


for deſtroying theſe root-weeds, has, no 


doubt, been partly the occaſion of eſta- 
bliſhing the practice commonly obſerved 
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in treating outfield land *, Three crops 
of corn are taken, and then the land is 
allowed to lie ſix years in graſs, or lea. 
At the end of theſe, the farmer ſuppoſes 
that the lea is come to maturity, and fit 
again for being ploughed. When it is 
only two or three years old, it is called, 
in ſome parts of the country, calf-lea ; 
and, if ploughed at that age, is com- 
monly very full of roots. 75 | 
TRE ſowing land with grafs-ſeeds, 
inſtead of turning it, out into lea, de- 
iroys, the roots of theſe weeds ſome 
years ſooner. F or. thereby a ſward be- 
ing brought immediately upon the ſur- 
face, the land becomes firm, the blades 
of the weeds are unable to pierce it, and 
the roots are e deprived of air. Ryegraſs- 
. 15 "41,04: EN 
* The arable land in Scotland is divided into infield and 
outfield. The infield is the land upon which, from time 
immemorial, ' the whole dung made in the farm has been 
laid. Till of late it was always kept in tillage, and is ſo 
Hill in many places. The outfield is the land upon which 
no dung is laid, excepting that the ſheep and cattle are 


ſometimes folded upon it. It is ſometimes in tillage, and 
ſometimes lying lea. 


ſeed; or the common hay-ſeed, is the 


arriving at that degree 0 firmnéis, ne- 


are any methods of deſtroying. theſe 
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moſt proper for this. For the plants ari- 
ſing from theſe, ſoon cover the ſurface, 
and, by the number and fmalneſs of 
their roots, bind the foil.” Clover, par- 
ticularly the broad'clover, is improper. 
For the roots of it being large,” they 
open the ſoil in growing and extending 
themſelves; and thereby vent it from 


ceſſary for deſtroying the weeds, ſo ſoon, 
as if no grafs-ſeeds are ſown, but the 
land immediately turned into lex. 

Tux ſecond fort may be deſtroyed 
by turning the land infeſted with them, 
from graſs into tillage. And i it is not 
neceſſary to continue it long 1 in this fi- | 
tuation: for the weeds commonly diſap- 
pear after the firſt ploughing. 
Bur as it may be inconvenient to 
turn a field infeſted with weeds, from 


graſs into tillage, or from tillage into 
graſs; it is neceſſary to conſider, if there 


weeds, 


oo d GW — © 
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weeds, without altering. the ſiruation of 
the;land-; 11 + ot 

Wu ex land in tillage is infeſted with 
weeds, they may be deſtroyed: by fre- 
quently ſtirring and turning it over in 
dry weather; for the weeds being re- 
moved out of their place, the drought 
prevents them from ſtriking root again. 
The ſtirring the land in wet weather, is 
rather hurtful than beneficial ; for tho 


the roots of the weeds are removed from 


their place, yet the weeds themſelves are 
only tranſplanted. If the land is wet, 


they ſoon ſtrike root again; and the 


quickening:graſs, in particular; having 
its paſture enlarged, makes quicker pro- 
greſs than ever. But, if the land is dry, 
the weeds do not ſo eaſily ſtrike root a- 
gain; or, if ſome of them ſhould ſtrike 
root, they continue for ſome time in a 
languiſhing condition, and if removed 
out of their place; while in this condi- 
tion, are eaſily deſtroyed by the drought. 
If land then is frequently ſtirred and 
| turned 
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turned over, by degrees all the weeds 
will be deſtroyed: for, by every ſtirring 
or ploughing, ſuch of them as are in a 
languiſning condition are ! deſtroyed, 
while thoſe chat are eng and e 
are weakened. n gent 

Wnù N land is to be freed Ron ſeed- 
- weeds, it cannot be made too fine, nor 
the ſurface too ſmooth; for the more 
perfectly theſe are done, the greater 
number of ſeeds are brought to vege⸗ 
tate. But, when land is to be freed 
8 53 root-weeds, it cannot be turned up 
in too large pieces, nor the ſurface left 
too rough: : for the larger the pieces, and 
the rougher the ſurface, the drought 
has the eflſier acceſs, and the roots are 
the more effectually deſtroyed. 

Wu land in graſs is infeſted with 
weeds, and it is inconvenient to turn it 
into tillage; the weeds themſelves muſt 
be pulled up by the root, or frequently 
cut; which are the uy ways of de- 
„ N 
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Son perſons. aſſert, that ſheep are 
very fond of the yellow rag werd, by 


which light land, when laid out in graſs, 


is very much infeſted. If this is true, 
the putting ſheep. to paſture upon this 
graſs, for a ſeaſon or two; will effectual- 
ly deſtroy this weed. This may be the 
more ſafely recommended, as the trial, 
tho" it does not ſucceed, cannot be at- 
tended with any danger or Toe © 
sou land, after being a few years in 


graſs, is liable to be over- run with fog. 


This, tis ſuppoſed, is owing to the foil 


| becoming foft and ſpungy near the ſur- 


face, If this is the caſe, rolling, which 
makes the ſurface firm, will be of ſome 
uſe to deſtroy this pernicious weed. 
It may be obſerved, that, when there is 
a foot- path thro” a graſę · field over- run 
with fog, not ſo much frequented as to 
break the turf, the graſs upon the path 
is clean, without any mixture of fog. 

TukkE is a third ſort of weeds found 


to infeſt both the land that! is in tillage, 


H . and 
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and the land that is in graſs. This ſort 
have not only the blade and roots very 
ſtrong, ſo as to be able to pierce the ſoil, 
tho? hard, but alſo are of ſuch a nature, 
as makes it difficult to tear them up; 
or have their roots of ſuch a kind, that 
they may be divided into a * num- 
ber of plants *. 

Tu kEsk weeds cannot be deſtroyed, 
either by turning the land infeſted with 
them, from tillage into graſs, or from 
graſs into tillage: But they may be de- 
ſtroyed by the methods mentioned, 
when the ſituation of the land is not 
changed. If the land is in graſs, they 
may be deſtroyed by digging them out, 
or by frequently cutting them. And, 
if the land is in tillage, they may be de- 
{troyed by frequently ſtirring and turn- 
ing it over in dry weather. This work 
muſt be performed with ploughs proper- 
ly made for cutting their roots. This 

| kind 


* Oy this he are ſome ſore of te title, and what 
the ploughmen call /z-fafts. 
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kind of weeds puſh their roots very far 
down, and their roots are ſo tough and 
hard, that our common ploughs ſeldom 
break them. If there are any ſtones in 
the land, they puſh their roots among 
the ſtones; and, in ſuch places, the 
plough not having freedom to act, they 
continue undiſturbed. In this land too 
the plough, moſt proper for cutting 
theſe roots, cannot go with ſafety. But 
if the ſtones are dug out, and the land 
plowed with a broad pointed ſock 
(ſhare), the roots, by degrees, will be 
cut, and the weeds deſtroyed*. 

Bs IDEs theſe three ſorts of weeds 
mentioned, there is a fourth that chiefly 
infeſts land that is wet. Frequent cnt- 
ting, and even digging out by the root, 
have been tried to deſtroy them, but to 
no purpoſe. They are not to be ſeen 
on dry land, and, when on land only in- 
clining to be wet, appear very weak, 
H 2 -- 

See book 2, chap. 7. | 
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This points out drainingto bethe proper 
method of deſtroying them, Os in- 
deed does it effectually. 


e that all kinds of root-weeds, 
and many kinds of the ſeeds of ' weeds, 
ws be deſtroyed by depriving them of 
For air is neceſſary not only to 
Gs vegetation,” but alſo to the _ of e- 
very plant. 
WAurN land is in m che weeds 
may be deprived of air, either by bury- 


ing them deep in the earth, or covering 


the ſurface. Trenching does the one, 
and a good crop of peaſe, potatoes, or 
any other plants that lie chick on the 
ſurface, does the other. if | 
Fos, by which ſome lands in graſs 
are much infeſted, tis ſaid, may be de- 
ſtroyed in the ſame manner. The me- 
thod propoſed is this: The graſs muſt 
be kept from the month of May to the 
month of December, for winter-paſtu- 
ring, and next ſeaſon muſt be preſerved 
N for 


We ſhall conclude this IM with | 
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for a er6p/ of hay. The fog, by this 
management, being covered for two 
ſeaſons by the graſs, is thereby deftroy- 


CHAP. XIV. 


Of the methods of deſtroying the ſhrubs, which 
are conſidered as a third claſs of weeds. 


HERE are ſeveral ſhrubs that grow 

naturally upon our land in Scot- 
land. Some of the land is indeed fo 
poor, that, tho* cleaned of them, it 
would not, without improvement, car- 
ry any plants of greater value; and the 
means of improvement yet known, are 
at too great a diftance to bear the ex- 
- pence of carrying. But the whole land 
is not of this kind: ſome of theſe ſhrubs 
infeſt rich land, which, with ordinary 
dreſſings, when cleared of them, carries 
plentiful crops of uſeful plants. The 


chief of them are the whin (furze), the 
: broom, 
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broom, and the bramble. Theſe ſhrubs 
are not indeed uſeleſs: the whin, in par- 
ticular, is of value; but the land upon 
which they grow, may frequently, how- 


ever, be employed to greater advantage; 
which makes it neceſſary to inquire in- 


to the moſt proper methods of „ þ 


ing them, 


. CHA P. XV. 
Of the methods of deſtroying whins. 


HEN a field is infeſted with whins, 
nothing can be done till it is 

cleared of them. The ordinary way is 
to grub them out with a hoe. If the 
whins are old and ſtrong, cutting is not 


ſo proper, tho” it could be eaſily done; 


for if they are only cut, it will ſcarcely 
be poſſible to plow the field; and it is 
vain to attempt to continue a field in 
graſs, after it is cleared of whins. For 
it is ſcarcely poſſible to grub out the 

1 whole 
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whole roots; and thoſe that are left, will 
immediately ſpring up*. Beſides, there 
are ſo many ſeeds, that have fallen from 
time to time, and the places covered 
with the whins having no ſward of graſs 
upon them, it may be expected, that 
they will appear, in a ſhort time, in 
greater plenty than ever. This makes 
it neceſſary to bring the land, after it 
is cleared of them, from graſs into til- 
lage. While the land is continued in 
tillage, no whins are diſcovered; but if 
it is thrown again into graſs, in a few 
years they appear in as great numbers 
as before. Now, the principal thing to 
be conſidered, is this; how the whins 
may be deſtroyed fo effectually, as to 
prevent them from over-running a field 
formerly infeſted with them, when it is 
turned from tillage into graſs. 
IT 
® This is uncertain, From ſome obſervations lately 
made, it ſeems probable, that the greateſt part of the whing 


that appear on afield, where the old whins have been burn- 
ed down, ſpring from the ſeed, 
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Ir is propoſed by ſome, to cut the 
plants frequently while young. This, 
no doubt, will weaken the plants; but 
it is very uncertain, if it will effectual- 
ly deſtroy them. Pulling them up is 
certainly a better way; and this, unleſs 
where they are very thick, is neither 
troubleſome nor expenſive. If a perſon, 
takes a view of a field formerly infeſted 
with whins, on the ſecond year after it 
has been laid our into graſs, he will ob. 
ſerve the young plants ſprung up; and, 
if the land is moiſt, he will obſerve, up- 
on trial, that they may be pulled up 
without any difficulty, even by young 
boys. If this method is taken, and any 
of the plants, ſo young, as not to be ob- 
ſerved at firſt going over, they will ap- 
pear in the end of the ſeaſon, or the be- 
ginning of the next; and, even then, 
will not have taken ſuch deep root, as 
to render it very difficult to pull them 
up. Tis probable, that, in a field that 
has long been infeſted with whins, there 
will 
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will be a great number of ſeeds, many 

of which; from their deepneſs in the 
earth, will not vegetate, when the land 
is turned from tillage into graſs; but 
ſome of them, being nearer the ſurface, 
the-next time that this is done, will pro- 
bably appear. This makes it neceſſary 
to repeat this work of pulling, as often 
as the land is turned from tillage into 
graſs. But then it may be obſerved, 
that it will become every time leſs trou ; 
bleſome and expenſive. 

. Bur, beſides theſe methods mention- 
ed, there is a ſcheme of management, 
which, it is probable, in a courſe of 
years, will effectually deſtroy whins. It 
is certain, that the ſeeds of whins will 
not vegetate, unleſs they are allowed to 
lie in the earth for a confiderable time 
undiſturbed. It may perhaps be diffi- 
cult to aſſign the reaſon of this; but the 
thing itſelf is certain, While land is 
kept in tillage, tho? there may be plenty 
of whin-ſeeds in it, yet they never vege- 
tate. 
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tate. The plants do not even appear 
till two years after the land has been al. 
lowed to reſt. If any perſon will take 
the trouble to obſerve the young plants 
at their firſt appearance, he will be con- 
vinced, that all of them ariſe from ſeed, 
and not from any roots that have been 
left in the land, and not deſtroyed by 
the plowing. Now, if a ſcheme. of 
management is followed, by which the 
land is turned from tillage into graſs, Ml 
and from grafs into tillage alternately, 
remaining in each for a few years; the 
whins, by degrees, will be wholly de- 
ſtroyed. For every time that the land 
is turned into graſs, the whin-ſeeds near 
the ſurface will vegetate ; and every 
time that the land is brought into til- 
lage, the young plants will be deſtroyed. 
'Tis acknowledged, that, in ſome 
places, a practice like this is commonly 
followed; the land is for ſome years in 
tillage, and for ſome years in graſs ; and 
yet continues to be as much infeſted with 
| whins 
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| whins as ever. The reaſon of this is ob- 
vious. This land is what is called out- 
field land; that is, land not improved, 
and that has received but little manure. 
When brought into tillage, three or 
four crops exhauſt it; and it muſt lie, 
at leaſt, ſix, perhaps many more years 
in graſs, to recover, before it is worth 
while to bring it again into tillage. Du- 

ring this time, the whins grow ſo large 
as to carry ſeed; and the feed which 
they ſhed, being preſerved while the 
land is in tillage, ſpring up when it is 
laid down again into graſs. So that, by 
this method; upon the whole, the quan- 
tity of ſeed is inereaſed, rather than di · 
miniſhed. But if this land is improved, 
and, after a few crops of corn, ſown out 
with graſs-ſeeds ; and, after being a few 
years in graſs, brought again into til- 
lage, and ſo on; by this, the whole ſeeds 
in the land will be brought to vegetate, 
and the plants deſtroyed before they are 
fo old as to carry ſeed. 


IT 
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"IT has been obſerved, that land, in- 
feſted with whins, muſt be cleared of 
them before it can be improved. The 


expence of grubbing them out is very 
great. Where the whins are ſtrong and 
no demand for them, the expence of 
clearing the lands of them, may per- 
haps be equal to the value. The work 
is very tedious, and requires à great 
number of hands. A more expeditious 
and leſs expenſive way by the plough 


has been tried with ſucceſs. A parti- 


cular deſcription of this probably will 
be acceptable. 12 
Turs work is performed by a ſtrong. 
made Scots plongh, with a well redd 
beam“. As it requires great force to 
tear up the roots of the whins, the 
ſhould be ſix horſes in the plough, yo- 
ked in pairs: As the horſes, in ſtepping 
amongſt the whins are apt togo to a ſide, 
two 


A particular deſcription of this plough is given, B. II. 
'Chap. To | 
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two drivers are neceſſary; and, as the 
whins in riſing, are very apt to entan- 
gle or chock the beam, there muſt be a 
man with a pitch fork ready to puſh 
them away. Such a plough, yoked and 
attended in this manner, may be made 
to plow down whins near three feet 
high, and to tear up roots above four 
feet long and an inch diameter. 

Tux labour will be leſs ſevere, and 
the work better done, if the land is ſoak- 
ed with water, which it generally is in 
the winter on, when the weather 1 is 
open. 

THE greateſt difficulty met with in 
the performance of this work is, in mak- 
ing the firſt furrow of the ridge. But 
in doing this, no regard muſt be had to 
the equality or breadth of the ridges, 
but the veerings made in places where 
there are feweſt whins; and if once an 


open furrow is made, the work will go 
on with ſucceſs. 


AFTER 
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Ar ExR the land is plowed, it ſhould . 


| be allowed to lie till ſummer, when the 
whins torn up by. the plough being wi- 


thered, may be burned, the land har- 
rowed, and the roots gathered. When 
theſe things are done, the land may be 
dreſſed according to the judgment of 
the farmer; only it is proper; that the 


ſecond plowing be acroſs, the better 


to tear up any thing that may have been 
left firm in the-firſt plowing. 

Wx the whins are ſo ſtrong as to 
make it impoſſible to plow them down, 
they may be burned ; and if the land is 
allowed to lie a few years after, it may 
be plowed without great difficulty. 
On a part of a field where whins were 
plowed down, ſome of them were ſo 
ſtrong as to make it neceſſary to grub 
them out in the ordinary way: in.plow- 
ing the field, it was obſerved, that it was | 
more difficult to plow that part where the 
whins were grubbed out, than the other 


where the whins were ſtanding, tho* on 
| this 
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this as ſtrong whins had been burned 
down a few years before. Had this 
part of the field been plowed a year 


or two ſooner, it is probable, that the 


work would have been more cy per- 
formed. Mr | 

Tar expence of clearing a field of 
whins in this manner by the plough, 
muſt be ſmall in proportion to the ex- 
pence of grubbing them out in the or- 


dinary way. In a field where the whins 


were very ſtrong, about a quarter of 
an acre was plowed at one yoking ; a- 
bout four acres were plowed by the 


ſame plough; and not above three ſhil- 


lings worth of tackle broke, tho? at firſt 
four horſes only were yoked*. 


CHAP. 


* This method of clearing a field of whins was commu- 
nicated to the Author, ſince publiſhing the firſt edition of 
this Treatiſe, by a Gentleman who had practiſed it with 
ſucceſs, 
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„ 

Of the methods of deflroying broom. © 
A Frxx being ſo particular with re- 
ſpect to the methods of deſtroying 
whins, it is not neceſſary to inſiſt much 
upon the methods of deſtroying broom; 
for they have a reſemblance to each o- 
ther, and may be deſtroyed in che ſame 
manner. It may be obſerved, however, 
that broom is not ſo buſhy as whins, and 
does not ſo much cover the ſurface; 
and, therefore, may more r be de- 
ſtroyed by cutting. 
Ix was obſerved, * when a field is 
over-run with whins, it muſt be brought 
into tillage, after the whins are digged 
out ; otherwiſe they will ſpring up in 
greater plenty than ever. But it is not 
ſo neceſſary to uſe a field of broom in 
this manner. Tho? the broom is grow- 
ing thick, yet generally there is a ſward 
of graſs upon the ſurface. This pre- 
| vents 
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vents the ſeeds from fringing, whet 


the broom is cut; and, if the broom is 
old, and cut ſo low as to take away all 
the leaves, the plants will die. In this 
manner broom may be deſtroyed, with- 
out bringing the land infeſted with it 
from graſs into tillage “. 

TRE way in which broom grows, ren- 
ders it eaſier likewiſe to deſtroy it, than 
to deſtroy whins, upon land lately turn- 
ed from tillage into graſs. It was ob- 
ſerved, that ſome perſons propoſe to de- 
ſtroy young whins by cutting. If a 
plant is in its nature hardy, and if it is 
difficult, in cutting, to deprive it of all 
its leaves, tho? it be frequently cut over, 
yet it, will not be eaſily deſtroyed. This 


is the caſe with the whin : it grows in 


ſuch a buſhy manner, and puſhes its 
branches ſo cloſely along the ſurface, 
that, in cutting, it is not poſſible to de- 
prive it of its whole leayes. Bur the 

I _ broom 


A kind of ſcythe has been invented, which performs 
| this work very expeditiouſly, 
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broom grows differently; it puſhes up 
one principal ſtem, and the branches 
from this ſtem are not ſo horizontal as 
thoſe of the whin. So that, if it is cut 
near the root, it is deprived of all its 
leaves: by this it is greatly weakened, 
and, if frequently repeated, is entirely 
deſtroyed. When broom is old, one 
cutting, that deprives it of its leaves, ef- 
fectually deſtroys it: but it is not cer- 
tain, that one cutting will as effectually 
deſtroy young plants; and therefore we 
have not adventured to aſſert this, tho' 
it is natural to expect that i it will. 


CH AP. XVII. 
of the methods of deſtroying the bramble. 


HE bramble is a plant very diffe- 
rent from either the whin or the 
broom. It puſhes its roots very far 
down, and ſpreads them very wide. The 
roots may be divided into a number of 
plants, 


| 2 | 8 


plants, each of which puts forth dens. 
Tho? cut down in the winter, it will 
grow up again in the ſummer, and ar- 
rive at ſuch perfection as to carry fruit. 
It is very difficult to deſtroy it, eſpecial- 
ly when there are ſtones near the ſur- 
face; for it puſhes down its roots into 
the ſeams and clefts of the ſtones; from 
which it is very difficult to tear them. 
They lodge there, and tho” frequently 
cut, yet always ſpring up again. Cut- 
ting and tearing up are, however, abſo- 


lutely neceſſary to deſtroy them: and, 


that this may be done in the eaſieſt and 
beſt manner, the ſtones upon which 
they grow, ſhould be dug out. The 
digging out ſtones, and plowing the 
land, in ſuch a manner as is moſt pro- 
per for cutting and tearing up the roots 
of the bramble, may be the more ſafely 
recommended, as by them many other 

good purpoſes are ſerved. 
Ir the ſtones, in land infeſted with 
bramble, are allowed to remain, and the 
I 2 _—_ 
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land itſelf badly plowed, and ſeldom 
- fallowed, - the bramble will increaſe : 
but, if the ſtones are carefully digged 
out, and the land well and clean plow- 
ed, and properly and frequently fallow- 
ed, the bramble will decreaſe, few plants 
will appear, and theſe ſo late in the ſea- 
ſon, as not to come to any height “*. 

Ir land infeſted with bramble is lying 
in graſs, and inconvenient te bring it 
into tillage, *tis ſaid, that the bramble 
may be deftroyed by ſlitting the end or 
top of the ſtem. This may be tried at 
very ſinall expence, and therefore may 
be the more ſafely recommended. 


f CHAP. 


* 


* THERE are many places in Eaſt Lothian where, not 


very many years ago, the bramble was in great plenty ; 
and now, by good plowing and clearing the land of ſtones, 
is ſcarcely to be ſeen, 
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CHAP. XVII. 


Of water as an impediment to vegetation. 


T has already been obſerved, that wa- 
J ter is a neceſſary ingredient in the 
food of every plant ; that ſome plants 
require a greater proportion, and ſome 
a leſſer; and that, altho* ſome of them 
cannot have too much of it, as it is the 
element in which they live; yet that 
others are chilled and deſtroyed by a 
ſmall quantity“, 

IT is proper now to obſerve, that the 
moſt uſeful plants cultivated in our fields, 
are of the kind that are deſtroyed by 
ro9 


Ir is vain to inquire into the ſecret cauſes of this dif- 
ference in the natures of plants. Nothing but conjeQure 
can be offered. Beſides, our knowledge of this would fig- 
nify nothing ; for that which depends upon the nature of 
the plant, cannot be altered. Altho' we knew what it is 
that makes ſome plants require ſo great a proportion of 
water 1n their food, and what it is that makes the ſame pro- 
portion deſtroy others ; yet this knowledge would be of no 
advantage unto us, For it is more than probable, that we 

never 
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too much water. Such is the nature of 
our climate, that we have generally 
more. water than is neceſſary. And, if 
this water is not conveyed away, it not 
only chills the growing plants, but alfo 
renders it impoſſible to prepare the land, 
on which it is allowed to ſtagnate, | for 
the reception of ſeed. Hence water be- 
comes an impediment to vegetation ; 
and it is neceſſary to conſider the moſt 
proper methods of conveying it away, 


CHAP. XIX. \ 
Of the methods of conveying away water, 


ErokE we conſider what methods 

are moſt proper for convgying a- 

way water, it is neceſſary to inquire, 
what 


never can, by any kind of culture, ſo far alter the nature 
of plants, as to nouriſh, by a ſmall proportion of water, 
thoſe which we find at preſent require a large proportion; 
or to nouriſh with water only ſuch of them as we- find at 
preſent are effectually deſtroyed by it. Suppoſing ſuch a a 
ſecret is found out, yet it is vain to imagine, that it could 
be applied to agriculture. 


= 
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what are the things that occaſion our 
being troubled with too much of ir in 
our fields? For if the cauſes of the dif. 
caſe are known, it will be the more caly 
to apply the remedy. 

SOMETIMES land is wet from its ſitu- 
ation ; is expoſed to overflowings from 
higher ground, and has no proper de- 
ſcent to allow the water to run off. 
When a great quantity of rain falls, it 
ſoon makes its way from the heights in- 
to the hollows, and there lodges, till it 
is exhaled. 

SOMETIMES the bottom of land is of 
ſuch a nature, as to force out, in ſprings, 
the water that runs below the ſurface. 
Water runs in channels below ground. 
Sometimes it ſprings out, becauſe theſe 


channels, in which it runs, reach the 
ſurface ; and ſometimes, becauſe it meets 


with an interruption in its courſe, which 
makes it force its way upward, and break 
out. When water falls upon land that 


eaſily admits it, it makes its way down- 


ward, 
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ward, till it is reſiſted by a bed of till, 
clay, or rock. If this bed has a dech- 
vity, as is commonly the caſe, the water 
falls along the declivity. If in any place 
this bed reaches the ſurface, or if the 
water meets with any interruption, 
there it breaks out; or if the ground 
riſes, and the bed riſes along with it, then 
the water breaks out in the hollow. 

SOMETIMES the wetneſs of land is 
occaſioned by the ſeaſon, or climate, in 
which the rain is violent, and ſo fre- 
quent, that no time is allowed the land 
to dry. And | 

SOMET IMES all theſe things may con- 
cur to render land wet. 

Tu wetneſs of land from its ſitua- 
tion may be prevented. The water, as 
it falls from the higher ground, may be 

received 


* Altho' we have aſſigned theſe reaſons for the wetneſs 
of land; yet it is certain that this chiefly depends upon 
the nature of the bottom. If the bottom is clay, till, or any 
ſubſtance that reſiſts the water, the land will be wet, what- 
ever is its ſituation in other reſpects, 
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received into drains, and, by theſe 
drains, conveyed away; and thus pre- 
vented from overflowing the land be- 
low. For altho* the land may be fo 
low ſituated, as to render it difficult to 
convey away the water that falls upon 
it; yet the water may be intercepted, 
in running from the higher ground, 
before it reaches the hollow, by a drain, 
at a place where there may be a ſuffici- 
ent fall. If the higher ground is in 
tillage, the ridges and drains of it may 
be placed in ſuch a manner, as to pre- 
vent the water from coming down from 
it with violence; or the water may be 
directed, in its courſe, to channels 
where it can do little harm *. 

THE wetneſs of land from the nature 
of its bottom, may likewiſe, in ſome 
meaſure, be prevented by drains. Land 
wet from the breaking out of ſprings, 
is generally upon a declivity. If the 
water runs near the ſurface, before it 


| | breaks 
* See book II. chap. 16. 
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breaks out, it may be intercepted by a 
drain drawn acroſs the declivity, a little 
above the place where it firſt makes its 
appearance. And, if the channel lies 
deep, it may be prevented from running 
over the land below by a drain, drawn 
acroſs exactly where it ſprings up. In 
ſome caſes, it may be known, whether 
the channel of che water is near the ſur- 
face, or lies deep. If the land is dry 
immediately above the place where the 
water ſprings out, it is an evidence that 
the channel of tlie water lies deep: if, 
on the contrary, the land is wet, even 
at ſome diſtance above the place where 
the water ſprings out, it is a preſump- 
tion that the channel of the water is 
near the ſurface. It would be a certain 
evidence of it, if there were no more 
ſprings but one. But if there are ſeve- 
ral ſprings, ariſing from water running 
in different channels, the land above 
the principal ſpring may be wet, not 
becauſe the channel of the water of this 
ſpring 
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ſpring is near the ſurface, but by the 
breaking out of other leſſer ſprings, the 
channels of whoſe waters reach the ſur- 
face, before that of the waters of the 
larger ſpring. 

Tart wetneſs of land, ariſing from the 
climate or ſeaſon, 1s not to be prevented 
in the ſame manner, as that which ariſes 
from the other two cauſes mentioned. 
When land 1s wet, either from the over- 
flowings of . higher ground, or from 
ſprings, the water, by drains, may be 
intercepred ; and thus prevented from 
doing harm. But when the wetneſs 
ariſes from the climate, or a ſeaſon in 
which there is too much rain, as is often 
the caſe, it cannot be made dry by in- 
tercepting the water. In this caſe, we 
can only remove obſtructions, and 
thereby allow it, as quickly as poſſible, 
to run away. Caſting drains in places 
of the field where the water is in danger 
of ſtagnating, will be of ſome uſe : But 
this cannot anſwer the end ; for there- 

by 
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by no more is done than conveying 


away the water that would ſtagnate in 


the hollow; while nothing is done to 


convey it from the reſt of the field. 
And therefore, to drain land in this 
fituation, it is neceſlary to lay it up in 
ridges properly placed, and to cut ſmall 
drains acroſs. the ridges, where neceſſary, 
communicating with each other, and 


with the furrows. For, by this method, 


all the furrows betwixt the ridges be- 


come drains. The water, as it falls 


upon the ridge, immediately makes its 
way to the furrows, and along them 
where there is any deſcent; and, if it 
is ſtopped in any of them by the ground 
riſing, is conveyed by the drains acroſs 


the ridges, into ſome other furrow, 
where there is a deſcent, along which it 


makes its way off of the field. 

DRalNs have been mentioned, as ne- 
ceſſary for preventing or removing the 
wetnels of land, from whatever cauſe it 


proceeds. There are two kinds of them 
uſed : 
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uſed > open drains, and hollow drains “. 
Hollow drains have ſome peculiar ad- 
vantages. Being covered with earth, 


no land is loſt, and they are no impedi- 


ments in plowing. On theſe accounts, 
they are preferable, in ſome caſes, to 
open drains. But theſe advantages have 
made ſome perſons uſe them very im- 
properly, and when they could be of 
very little uſe. - In every caſe, open 
drains will anſwer the purpoſe of drain- 
ing; and therefore are always to be 
uſed, when it is uncertain whether hol- 
low drains will anſwer the purpoſe. 
Open drains only are proper for inter- 
cepting the overflowings of water from 
higher ground, and for conveying away 
water that falls in rain. The reaſon 

why 


| * HotLow drains are made by putting ſtones into open 
drains, covering the ſtones with turf, bruſh-wood, or ſtraw ; 
and then throwing earth upon the top of all. It is neceſſary 
that the drains be made in ſuch a manner, that, when the 
earth. is thrown upon the turf, or the other things by which 
the ſtones are covered, it muſt be of a ſufficient depth to 
allow a plough to go, without being incommoded. 
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why hollow drains will not anſwer theſe 
purpoſes, is obvious. The water being 
on the ſurface, cannot find its way to 
them: if they are on a declivity, the 
water will run 'over them, as it does 
over any other part of the field: and, 
if they are in a hollow, the water will 
ſtagnate even above them, and will be 
moſtly exhaled before any quantity of 
it reaches them. But hollow drains 
may be uſed for intercepting the water 
of ſprings. Becauſe nothing more is 
required in this caſe, than to continue 
the channels of the water below ground 
to a proper place, where its breaking 
out can do no harm: for which purpoſe 
hollow drains are very proper. 
BxeyroRE we leave this article, it will 
not be improper to obſerve, that land is 
ſometimes wet from the nature of the 
foil. | | | | 
THERE are two kinds of ſoil, that are 
much expoſed to be damaged by water. 
The ſoil in which there is a great 
mixture 
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mixture of clay; and the ſoil in which 
there is a great mixture of moſs. Expe- 
rience ſhows, that both theſe kinds of 
dil take much longer time to dry than 
others that have received as much wa- 
ter, and are in the ſame ſituation. 

We will beſt know how to render 
theſe ſoils dry, by inquiring into the 
cauſe of their wetneſs. 

IT is obſerved, that clay is a heavy 
body; that it does not eaſily receive 
water, but that it retains a large quan- 
tity, and will not eaſily part with it, 
when once received. It would ſeem, 
then, that clay has many pores, but that 
its pores are ſmall. Having many pores, 
it is capable of containing a large quan- 
tity of water; but, its pores being 
ſmall, the water does not eaſily enter 
into it, or paſs through it. 

IT is obſerved, that moſs has ſtill 
worſe qualities than clay ; for it not only 
retains a large quantity of water, but 
alſo eaſily admits it. It would ſeem, 

| then, 
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then, that its pores are large; but that 
it has a ſtrong abſorbent quality, or 
contains a great quantity of undiſſolved 
oil. The largeneſs of its pores ceaſily 
admits water, and its abſorbent quality, 
or the undiſſolved oil which it con- 
tains, prevents the paſſage of the water 
through it. 

Ir is obvious, that laying up ſuch 
lands in ridges, and caſting drains in 
proper places, tho' of ſome uſe, yet 
will not effectually remove the water; 
as the ſoil, from its nature, retains too 
large a quantity, and will not give it a 
paſſage into the furrows or drains, 
tho? there is a ſufficient deſcent. To 
drain ſuch land, it is neceſlary there- 
fore, by culture, to change the nature 
of it, and, in ſome meaſure, tray! its 
power of retaining water. 

As the pores of clay are ſo ſmall, 
that water cannot find an eaſy paſſage 
through it; to drain this kind of foil, 
its pores muſt be enlarged. The me- 

thods 
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thods propoſed in chap. VI. of this book, 
for enlarging the paſture of plants, 
ſeem to be very proper for this; fre- 
quent ſtirring, and the application of 
ſuch manures as raiſe a fermentation. 
Theſe operations open the pores, ren- 5 
der the ſoil free and open, and thereby 
the water finds a more eaſy paſſage 
through it. The manures, particularly 
that are long in diſſolving, are the moſt 
proper; for, till they are wholly dif. 
ſolved, they keep the ſoil continually 
open. | 

Soms perſons have obſerved, that 
clay has this bad quality; though redu- 
ced to powder, yet, when mixed with 
water, becomes as ſolid again as ever. 
As this is the caſe, though manures may 
help to make it part with the water, as 
they open the ſoil by fermentation, 
both in the time of the rain, and after it 
has fallen, yet frequent plowings can 
do but little ſervice; on the contrary, 
by opening the ſoil, make it receive the 
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water more eaſily. It is therefore re- 
commended to all perſons, who have 
this kind of ſoil to deal with, as a mat- 
ter of the greateſt importance, to lay 
up the land, before the rainy ſeaſon 
comes on, in ſuch a manner, as allows 
the water the moſt eaſy paſſage, and 
expoſes it beſt to the influence of the 
winds. For thereby a great quantity 
will run off, and be exhaled, which 
otherwiſe would ſink into the land. 

As moſs has its pores too large, and 
has an abſorbent quality, or a large 
quantity of undiſſolved oils, which pre- 
vents the paſſage of the water through 
it; to drain this kind of ſoil, it is ne- 
ceſſary to leſſen its pores, render it 
more compact and firm, and, if poſſible, 
deſtroy its quality of retaining water. 
Frequent ſtirring, as already mentioned 
in the caſe of clay, and the application 
of ſuch manures as raiſe a fermentation, 
will leſſen its pores, and render it more 
firm and ſolid; and thereby prevent it 

x | from 
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from receiving ſo large a quantity of 
water. And the application. of ſuch 
manures, as tend to make the moſs pu- 
_ rrify, and to diſſolve its oils, will, in 
ſome meaſure, deſtroy its power of re- 
taining water, and thereby allow it a 
more eaſy paſſage. 
SOMETIMES it 1s obſerved that land 
is wet, though there is in it a great mix- 
ture of ſand or gravel. Theſe are kinds 
of ſoil which allow the water an eaſy 
paſſage, and are commonly very dry. 
When they are wet, this muſt be owing 
to. the nature of the bottom. Clay, 
till, or ſomething that does not eaſily 
admit water, muſt lie near the ſurface. 
When this is the caſe, the land, though. 
on a declivity, will be wet after violent 
rain. The water is eaſily admitted by 
the ſand or gravel on the ſurface; it is 
reſiſted by the clay, or till, in the bot- 
tom; and, thongh it deſcends along 
theſe, yet the abſorbent quality of the 


ſoil, and the other interruptions which 
K 2 the 
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the water meets with, render its motion 
very ſlow. When land in this ſituation 
is on a plain, the qualities of the ſand 
and gravel can be of little uſe to render 
it dry. It is needleſs to propoſe drains 
in either of - theſe caſes. The method 
of plowing is the only thing that can 
be of ſervice. Forming the ridges in 
ſuch a manner as to make many furrows, 
and placing them in ſuch a manner, as 
to make the furrows intercept the wa- 
ter, ſeems to be the proper way of 
draining this kind of land, when on a 
declivity; and the forming the ridges 
in ſuch a manner, as beſt to expoſe the 
ſoil to the influence of the air and winds, 
ſeems to be the proper way of draining 
it, when on a plain“. 


CHAP. 
* See book II. chap, 14: and 16. 
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CHAP, XX, 
Of the methods of . draining mariſhes. 


J HERE are many mariſhes in Scot» 
| land. Some have been drained, 
and turned into very fertile land. The 
water which ſupplies theſe mariſhes 
ariſes from ſprings, which are obſerved 
commonly in great plenty at the bot- 
tom. The water of the mariſhes having 
no current, allows plants to grow from 
time to time. Theſe plants, with the 
earth waſhed down from the high 
grounds, by which mariſhes are com- 
monly ſurrounded, and the duſt blown 
in by the winds, have by degrees formed 
a ſpungy ſoil, which may be faid to 
float on the water. A foil, formed in 
this manner, muſt be rich; and, when 
drained, of great value. | 
To drain a mariſh, it is neceſſary, in 
the firſt place, to convey away all the 


ſtagnating water ; and this water can 
be 
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be conveyed away in no other manner, 
than by a large open drain, with a ſuf- 
ficient fall. This fall muſt be ſuch, as 
to carry off the water from the bottom 
of the mariſh; otherwiſe little advantage 
is to be expected from it. By conveying 
away all the ſtagnating water, ſome land 
on each ſide will be gained: for, the 
water being removed, the earth, by de- 
grees, will ſubſide, and become firm and 
folid. By this likewiſe the bottom will 
become firm ; which will allow the 
drain, by degrees, to be carried forward 
through the middle of the mariſh. If 
the ſprings, by which the mariſh is ſup- 
plied, ariſe near the middle; this prin- 
cipal drain, with ſome branches out 
from it on each ſide, where the ſprings 
are largeſt or moſt numerous, will be 
ſufficient. But if there are ſprings in 
all places, as is frequently the caſe, it 
will be neceſſary to make drains at the 
ſides, as nearly parallel to the principal 
drain, as the ſituation of the mariſh will 
| allow, 
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hn 


allow, to intercept the water that comes 
from the heights, and ſupplies the 
ſprings. It will be neceſſary likewiſe, to 
make communications, by croſs drains, 
betwixt the parallel drains at the ſides, 
and the principal drain in the middle, 
All theſe drains muſt be kept open for 
ſome time. When the earth hath fully 
ſubſided, and become firm and ſolid, 
then the drains upon the ſides, and the 
croſs drains, may be turned from open 
into hollow drains : tho? it would be 
more proper, if the. mariſh is large, to 
turn ſome of them into fences for inclo- 
ſures. The principal drain, if the 
mariſh is large, ſhould always be kept 
open; and, tho* ſmall, ſhould not be 
altered, except the earth becomes quite 
firm, and there is a deſcent for con- 
veying away the water as it falls, 


BOOK 


BO O K h. 
r e dee 


"CHAP: . 
Of the deſign. 


IT was obſerved in the laſt book, 
that ſtirring and turning over the 
earth is proper for increaſing the 

food of plants, enlarging their paſture, 
and deſtroying weeds. It was obſerved 
likewiſe, that laying land in ridges, is 
neceſſary, in many caſes, to drain it 
when wet. This operation, by which 
the earth is ſtirred and turned over, and 
by which land is laid up in ridges, is 
called Tillage. 

Tuna this operation of tillage may 
be performed in ſuch a manner as to 
anſwer the ends propoſed, it is of im- 
portance to know theſe things follow- 
ing: The natures of the different ſoils 


proper 


* 
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proper for producing plants; the inſtru- 
ments proper for ſtirring and turning 
over theſe ſoils; and the manner of con- 
ſtructing and uſing theſe inſtruments. 
By the knowledge of theſe things, tillage 
will be performed in ſuch a manner as 
better to anſwer the end propoſed, what- 
ever it-is; whether the increaſing the 
food of plants, enlarging their paſture, 
deſtroying weeds, or removing wetneſs. 
To inquire, then, into theſe things, is 
the deſign of this book. 


C HAP. II. 
Of the diviſion of ſoils with reſpect to tillage. 


T is difficult to reduce the different 

ſoils to proper claſſes. Every foil is 
a compoſition of different kinds of earth, 
and is diſtinguiſhed by the kind that 
prevails moſt; ſuch as clay, moſs, ſand, 
&c. When treating of ſoils with reſpect 
to tillage, it is needleſs to diſtinguiſh 
them 
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| them in this manner. It is more pro- 
per to divide them into theſe kinds fol. 
lowing: ſtiff and light, wet and dry, 
deep and ſhallow. The reaſon of this 
is obvious: the method of performing 
this operation of tillage, has a reference 
to one or more of theſe qualities of ſoil, 
and to no other. When treating of ſoils, 
with reſpect to the application of ma- 
nures, another diviſion may be neceſſa- 
ry, and other qualities conſidered. But, 
in treating of tillage, this diviſion is ſuf. 
ficient. It is proper, however, to ob- 
ſerve, that there are different degrees 
of all theſe kinds of ſoil; which makes 
a great variety of them, and as great a 
variety in the methods of management, 


GRA. I. 
Of the inſtruments uſed in tillage. 


HERE are a variety of inſtruments 
A uſed in tillage: the plough, the 
| harrow, 
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harrow, the roller, the hoe, the ſpade, 
Sc. There are a variety of kinds alſo 
of theſe different inſtruments. The firſt 
three of them are the inſtruments chief. 
ly uſed in our fields: the plough, the 
harrow, and the roller. We ſhall con- 
fine ourſelves therefore to the conſide- 
ration of them; and we begin with the 
plough, as the moſt important. 


CHAP. IV. 
Of the plough. 


HE plough is the principal inſtru- 
ment uſed in tillage. There are 
ſeveral kinds of ploughs uſed in Scot- 
land: the old Scots plough, the plough 
with the carved mold-board, the plough 
with the feathered ſock, the wheel- 
plough, the four-coultered plough, and 
the iron plough. All of theſe ploughs 
differ from each other. The difference 
betwixt 
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betwixt ſome of them and others is very 
conſiderable. 

Eack kind has its admirers, and, no 
doubt, its peculiar properties. It will 
not be amiſs, that we give all of them a 
particular examination, conſider the ſe- 
veral parts of each, ſhow the various 
uſes of their ſeveral parts, and compare 
the ploughs themſelves, and their ope- 
rations, with one another. By this we 
will beſt know, in what reſpects one kind 
is preferable to another; and likewiſe 
how, and on what occaſions, the diffe- 
rent kinds are to be uſed. 

THE author of the new ſyſtem of a- 
griculture takes upon him to ſay, that 
there are no leſs than an hundred diffe- 
rent ploughs in England, and all of 
them bad. He likewiſe aſſerts, that two 
kinds only are neceſſary. He deſcribes 
the two kinds; and calls the one a ſtrong 
plough, and the other a ſmall. The 
ſtrong one, he ſays, is for hard ſtiff clay; 
and the ſmall one for ſoft mellow land. 
Theſe 
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Theſe ploughs, he does not-pretend, are 
fitter for tillage than the others; but 
that they are much eaſier drawn. Two 
oxen are ſufficient, he ſays, for the ſtrong 
one; and two horſes, or even one, for 
the other. He aſſerts, that one of theſe 
ploughs, with two cattle, will do more 
work than one of the common ploughs 
with fix. Such aſſertions are but too 
common with the writers on agricul- 
ture; and are evidences of nothing ſo 
much, as of the aſſurance, the pride, and 
partiality of mankind. 


FE 
Of the old Scots plough. 


* is proper to begin with this plough, 
as It is as yet the moſt common. It 
is ſuppoſed to be the plough moſt gene- 
rally underſtood; and therefore the o- 
ther ploughs ſhall be compared with it, 


rather than with one another. When 
4 right 
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right made, it is the beſt general 
plough; that is, the moſt proper plough 
for all purpoſes, when one only is uſed, 
Some of the other kinds of ploughs are, 
perhaps, more proper for ſome particu- 
lar uſes; but none of them are ſo fit for 
all purpoſes. This may appear ſurpriſing 
to ſome perſons; and, therefore, it is 
neceſſary to obſerve, that, by the plough, 
we mean the original ſtructure, form, 
or plan of the plough, and not this plan 
Hl executed,asir is in many of the ploughs 
in the different parts of the country. Be- 
cauſe bad tradeſinen make this plough 
heavy and clumſy, ſome perſons ſeem to 
imagine, that this is intirely owing to the 
kind of plough: but this is unreaſon- 
able; for it is certain, that this plough 
may be made as light and neat, as any 
kind of plough whatever. 

Wu Ex we aflert that the Scots plough 
is the moſt proper for all purpoſes, it 
muſt be remembered, that we have in 


view the lands of Scotland, in their-pre- 
{ent 
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ſent ſituation. In lands that are impro- 
ved, where the faſt ſtones have been 
carefully digged out, and the ſmaller 
ſtones frequently gathered off *, and 
the land kept free of the roots of quick- 
ening-graſs; the Scots plough may be 
made ſmaller and lighter, than in the 
following deſcription ; ſome improve- 
ments may be made upon it, and even 
ſome other kinds uſed to greater advan- 
tage. But, while our lands are in their 
preſent ſituation, this plough will be 
found, upon trial, to be the moſt con- 
venient. as 
Tae ſeveral parts of this plou gh are, 
the head, the beam, the ſheath, the 
wreſt, the mold-board, the two handles, 
and the two rungs ; theſe are of timber: 
and there are of iron, the ſock and coul- 
ter. Theſe different parts are deſign- 
ed for the purpoſes following; the head 
++ 3 9%" 


* In a ſcheme of management which requires the fre- 
quent laying of land into graſs, for hay; the ſmaller 
ſtones will be all gathered off in a ſhort time. 
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and ſock for opening the land below; 
the coulter for cutting any thing that is 
hard on the ſurface, and for ſeparating 
from the firm land the earth that is ſtir- 
red and turned over by the plough; the 
wreſt and mold- board for raiſing this 
earth, and turning it over; the beam 
for fixing the draught to, and keeping 
the ſeveral parts of the plough together; 
the two handles for directing and ma- 
naging the plough; and the two rungs 
for fixing the two handles together. 
Tuo the original form and ſtruc- 
ture of this plough is good, and tho' a 
great deal depends upon the juſt pro- 
portions of its ſeveral parts; yet few 
perſons have examined it with that ac- 
curacy which it deſerves. Some, taking 
it for granted that the original form of 
it is bad, have endeavoured to intro- 
duce ploughs of a different form in its 


place; and, without knowing whether 
or not the ſeveral parts of it are in their 
juſt proportions and poſitions, have 

been 
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been prevailed upon to atteſt, That up- 
on trial, a plough of another form is 
found to be more eaſily drawn, and to 
make better work. A comparative trial 
is, no doubt, the proper way to judge 
which of two ploughs is the beſt: but, 
by this trial, we cannot determine which 
of two kinds is the beſt, unleſs we know 
that both the ploughs tried are equally 
good of their kind. This is mentioned 
to prevent perſons from being impoſed 
upon by pretended trials, and to en- 
gage them- to make themſelves maſters 
of the ſtructures of the different ploughs, 
before they determine which is the beſt; 
Burr tho? it ſhould be allowed, that, 
in ſome reſpects, the Scots plough is in- 
ferior to ſome others lately introduced; 
yet ftill it may be uſeful, particularly to 
thoſe who are attached to it, to give a 
particular deſcription of it, and to ſhow 
how to make it, in the manner moſt 
proper to anſwer the purpoſes deſigned. 
| „ THAT 
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THaT this deſcription of the Scots 
plough may be the better underſtood, 
we ſhall conſider the ſeveral parts of it 
ſeparately, and ſhow how they are join- 
ed together; and, to aſſiſt us, ſhall make 
ule of a few figures. 

THE part of the plough that falls na- 
turally to be conſidered, in the firſt 
place, is the head *; ſee fig. 1. The 
length of the head, from A to B, is a- 
bout twenty inches; and the breadth, 
from A to D, about five inches. C is 
the point upon which the ſock is dri- 
ven; and the length from B to C, is 
about ſix inches. a is the mortoiſe, into 
which the larger handle is fixed; and b 
is the mortoiſe, into which the ſheath is 
fixed. 

THe head is the part of the plough 
that goes in the ground. The ſhorter 
therefore that it is, the friction is the 

leſs, 


Tunis part of the plough, which, in Scotland, is called 
the head, 13 commonly, in England, made of iron, is of 
one piece with the ſock, and is called the ploau. are. 
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leſs, and the plough the eaſier drawn ; 
and the longer that it is, the plough is 
the more ſteady in going, and not fo 
eaſily put out of its direction, when it 
meets with obſtructions. Twenty inches 
may be conſidered as a mean length, 
and will anſwer tolerably well in every 
ſort of land. In land where there are 
few obſtructions, it may be a little ſhort- 
er; but in land where there are many 
obſtructions, it ſhould be a little longer. 
The narrower that it is, provided it 1s 
ſtrong enough, the better; for the fric- 
tion 1s the leſs, and the breadth ſerves 
no purpoſe, but to make it ſtrong. The 
two mortoiſes in it will not allow it, at 
leaſt where they are, to be much leſs 
than five inches, even in land where the 
plough meets with the feweſt interrup- 
tions in going. The length from B to 
C is for fixing the ſock, and whatever 
ſerves this purpoſe is ſufficient. 

ThE ſheath falls naturally to be con- 


ſidered in the next place. It is repre- 
L 2 ſented, 
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ſented, in fig. 2. by E B. It is driven 
into the mortoiſe, b; and thus fixed to 
the head A B. It is not perpendicular 
to the head, A B; but placed obliquely 
ſo as to make the angle, contained by 
the lines E B and A B, about 609. It is 
about thirteen inches long, beſides what 
is driven into the mortoiſe, b; about 
three inches broad, and one thick“. 
Nov it is to be obſerved, that to the 
ſheath is fixed the mold-board, as in fig. 
10. in the ſame manner as the wreſt is 
fixed to the head in fig. 7. The deſign 
of the mold-board is to turn over the 
earth of the furrow, which the plough 
makes: and it is obvious, that, accord- 
ing to the poſition of the ſheath, the 
earth of the furrow is turned over more 
ſuddenly, or is raiſed and turned over 


* TH1s part of the Scots plongh, which we call the 
ſoeath, has the ſame name given it by ſome of the Engliſh 
writers. But, in the new-modelled Hartfordſhire wheel- 
plough, that which anſwers to the ſheath is called the fore+ 
ſheets | 
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more gradually. If the ſheath is ſet near 
the perpendicular, the earth of the fur. 
row, in riſing up from the fore part of 
the wreſt, is ſoon reſiſted by the mold- 
board, and turned over ſuddenly. For, 
if the ſheath, inſtead of being placed in 
the poſition E B, js placed nearer the 
perpendicular, in the poſition e B, the 
mold-board, as it makes an angle with 
the plane of the head and ſheath, of a- 
bout 309, as ſhall be ſhewn afterwards, 
will be raiſed above that plane, at the 
point f, and will give reſiſtance to the 
earth of the furrow, at a place of the 
plough, where no reſiſtance is given, if 
the ſheath is in the poſition E B; and 
therefore will turn it over more ſudden- 
ly. On the other hand, if the ſheath, 
inſtead of being placed in the poſition 
E B, is placed more floping in the poſi- 
tion g B, then the earth of the furrow is 
higher raiſed up, before it meets with 
the ſame reſiſtance; as Wen the ſheath 
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is in the poſition E B, and is turned over 
more gradually. "OM! 
I.tx may be obſerved likewiſe, that, ac- 
cording to the poſition of the ſheath, the 
85 upper part of it, where it is fixed to the 
beam, is nearer, or at a greater diſtance 
from the coulter: ſee fig. 6. And, ac- 
cording to this diſtance, the plough is 
in greater or leſs danger of being cho- 
ked (as the plowmen term it), when 
going in land that is full of the roots of 
quickening-graſs, or has upon it a rank 
ſtubble. Any perſon that will carefully 
obſerve a plough going in land in either 
of theſe ſituations, will ſoon find, that 
the ſtubble, or the roots, which the 
plough puſhes before it, are ſometimes 
intangled betwixt the coulter and ſheath, 
and thereby the plough interrupted. 
The nearer that the ſheath and coulter 
are to each other, where they are fixed 
to the beam, this happens the oftner; 
and, the farther they are from each o- 
ther, this happens the ſeldomer. 
Ir 
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Ir the ſheath ſlopes in ſuch a manner, 
as to make an angle with the head of a- 
bout 609, the earth of the furrow will 
be ſufficiently raiſed up, before it is 
turned over; and the ſheath and coul- 
ter will be at a ſufficient diſtance from 
each other, where fixed to the beam. 

Taz length of the ſheath depends 
upon the poſition of the beam. As the 
beam is high or low ſet, the ſheath muſt 
be longer or ſhorter. It is commonly 
about a foot from the upper ſide of the 
head to the under ſide of the beam. It 
is needleſs to give directions about the 
breadth and thickneſs, for they ſerve no 
purpoſe but to render it ſtrang, 

THE larger handle falls to be next 
conſidered. It is repreſented in fig. 3. 
by F A. It is fixed to the head, by dri- 
ving it into the mortoiſe, a. It is placed 
in the ſame plane with the head. It is in 
length, from A to F, about five feet four 
inches; and in diameter, at A, and up 
wards to the place where it is fixed to 

the 
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the beam, about two and an half inches; 
but it becomes leſs and leſs, as it ap- 
proaches to F. The handle is not ſtraight; 
about ten inches from A, there is a 
curve, which, when F is raiſed to its pro- 
per height, makes the lower part of it 
nearly parallel to the ſheath E B. To 
determine the pofition of the handle, 
extend the line B A, and raiſe the end 


of the handle, F, ſo that the perpendi- 


gular F G, let fall from F upon B A, 
extended to G, may be about three feet 


two inches; that is, that it may be a- 


bout three feet two inches from the end 


of the handle, which the plowman holds 
by, to the bottom of the furrow which 


the plough makes when going. 
ACCORDING to the length of the 

handles, the perſon that holds the plough 

manages it the eaſter. The reafon is ob- 


_ vious; the longer that the handles are, 


the ends of them, which the plowman 
holds by, are the farther removed from 
the centre of gravity; and therefore the 

| plough 
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plough itſelf is turned by them with leſs | 

ſtrength. If the larger handle is about 

five and an half feet, the plough may be 
eaſily managed upon any kind of land. 

The handles of the Hartfordſhire wheel. 

plough are ſhorter; but then it is to be 
obſerved, that the wheels regulate the 
plough, and leave the * that ——_ 
very little to do, 

Tax higher that the ends of the wn 
dles are raiſed, provided they are no 
higher than the lower part of a man's 
breaſt, the perſon that holds can the 
more. eaſily raiſe the plough out of the 
ground; for the plough is raiſed out of 
the ground by preſſing upon the han- 
dles, which raiſes the fore part of the 
plough: and a perſon can preſs with 
greater force when ſtanding upright, 
than he can do when obliged to ſtoop. 
On the contrary, the lower that the han- 
dles are ſet, the plowman can the more 
eaſily force the plough into the ground; 
for the plough is forced into the ground 


by 
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by raiſing the handles, which ſinks the 
fore part.of the plough; and a -perſon 
can raiſe a weight much more eaſily, 
when he is obliged to ſtoop to it, than 
when it is raiſed above his hand. When 
the handles are ſet about three feet high, 
a perſon of an ordinary ſize may ma- 
nage the plough; and, with no great 
difficulty, can either raiſe the plough out 
of the ground, or force it into it. 

Tae deſign of the curve in the han- 
dle is to ſtrengthen the plough ; for the 
nearer that the lower part of it, by the 
curve, approaches to the parallel of the 
ſheath, the beam is the ſhorter, and the 
plough more compact and firm. 

Wx proceed next to the deſcription - 
of the beam. It is repreſented in fig. 
4. fixed to the larger handle and the 
ſheath; all of which, with the head, are 
In the ſame plane*. The length of it, 
from 


* Some perſons are at a loſs to comprehend how this 
plough ſhould go right, when no land is given by the beam. 


To account for this, let it be obſerved, that land is given to 
a 
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from H to I, is about fix feet. It is a- 
bout four inches diameter; and it is 
curved in ſuch a manner, as to make 
the perpendicular d about five inches. 
Tux plane of the beam mult be ſo 

far raiſed above the plane of the head, 
that, when the plough is going at its 
proper depth, the beam may not be in- 
commoded by any thing on the ſurface. 
But it ought to be no higher raiſed than 
18 neceſſary; for the nearer it is to the 
head, the ſheath is the ſhorter, and the 
plough 


a plough either by the manner in which it is conſtructed, 
or by the manner in which the cattle are yoked to it. When 
the beam is placed to the right of the plane of the head, 
then land is given by the conſtruction of the plough : and 
when the cattle'are yoked in ſuch a manner as to make the 
beam, when the plough is going, move along the unplow- 
ed land, then land is given by thc manner of yoking the 
cattle, The ordinary way of yoking cattle, is in pairs, one 
of each pair go in the laſt made furrow, the others upon 
the unplowed land: the beam lies in a direction betwixt 
them, and the diſtance of the land-ſide of it from the fur- 
row may be from five to nine inches, which, if the beam is 
in the ſame plane with the head and ſock, is the breadth of 
the earth of the furrow taken off by the plough, or is the 


quantity of land given to the plough by the manner of 
voking the cattle. 
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plough more compact and firm. Let the 

head, B A, be extended to K, and let 
the perpendicular, K , be raifed upon 
B A extended, fo that it may be about 
ten inches, from K to the place where 
the perpendicular cuts the handle, at H; 
and H is the proper place to which the 
end of the beam is to be fixed. This 
makes it ten inches, from that place of 
the handle to which the beam is fixed, 
to the bottom of the furrow — by 
the plough in going. 

THE poſition of the beam POET 
upon the number of cattle in the plough, 
and the mannerin which they are yoked: 
and it is ſet high or low, according to 
the direction of the draught. 

To determine the _ poſition of the 
beam, when there are two horſes i in the 
plough yoked abreaſt, extend A B, the 
other way, to L, ſo that the diſtance 
from K to L may be thirteen feet ; which 
is allowing ſix feet for the length of che 


beam, and ſeven feet for the diſtance of 
the 
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the ie of the horſes, from the 
point of the beam. At L raiſe the per- 


pendicular L M about four feet four 
inches, being the height of that part of 
the ſhoulders of the horſes, to which the 
draught is fixed. Then determine, as 
exactly as poſſible, what point in the line 
AB is the centre of gravity of the 
plough; which, when the plough is fi- 
niſhed, will be found to be near to 8, be- 
hind the ſock, and about ſix inches up 
from the baſe. Join M to 8, and bring 


the end of the beam, I, to touch the line 


S M; and this is the proper poſition of 
the beam, when there are only two 
horſes in the plough yoked abreaſt. 

Wu the beam is placed in this 
manner, let fall the perpendicular, I N, 
from the place to which the draught is 
fixed, upon A B extended. This per- 
pendicular is found to be about twenty- 
one inches : ſo that, if a rule is laid a- 
long the head, and extended forward, 
and the beam placed in fuch a manner, 


as 
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as to make the neareſt diſtance from the 
bolt-hole, at the end of the beam, to 
the rule, about twenty-one inches; it is 
right placed, as before directed, when 
two horſes only are in the plough, yoked 
abreaſt. | 5 | 

To determine. the poſition - of the 
beam, when there are four horſes in the 
plough, yoked two abreaſt, extend A B 
to O, ſo that K O may be twenty-two 
feet, which is allowing nine feet for the 
diſtance of the ſhoulders of the firſt pair 
from the ſhoulders of the laſt pair; at 
O raiſe the perpendicular O P equal to 
LM, and join P to S. Two equal for- 
ces are now applied to the plough in 
different directions; the one in the di- 
rection S M, and the other in the direc- 
tion S P. Biſect the angle MS P by 


' the line SQ, and S Qĩs the direction of 


the two forces united. Bring the end 
of the beam to touch the line 8 Q, and 
this is the proper poſition of the beam 


when four horſes are in the plough, yok- 
>. 


*% 
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ed two abreaſt. Let us ſuppoſe that the 
end of the beam cuts the line 5 Q at 
Qt then the beam is in the poſition H Q, 
and the perpendicular Q N is found to 
be about eighteen inches; ſo that if the 
beam is placed in ſuch a manner; that 
the neareſt diſtance from the bolr-hole 
tothe rule, in the poſition formerly men- 
tioned, is about eighteen inches, it is 
right placed, when there are four horſes 
in the plough, yoked two abreaſt. In 
the ſame manner may be found the true 
poſition of the beam, whatever number 
of cattle there are in the plough, or in 
whatever manner yoked*. 


TRE 


* Tuovon a plough is right conſtructed, yet in ſome 
lands it will go too deep, and in others not deep enough ; 
this is owing to the oblique poſition of the coulter meeting 
with reſiſtance on different places. If the land is ſoft and 
free above, and hard below, as is the caſe when one is in- 
clined to plough a field a little deeper than uſual, the re- 
ſiſtance which the point of the coulter receives, gives the 
plough a tendency to come out of the ground; and when 
the land is firmer above than below, as is the caſe when - 
there is a tough ſward of graſs upon ſoft land, then the re-" 
ſiſtance which the coulter meets with above, more than be- 
low, makes the plough go in too deep. It is very difficult 
to make a plough go in land of this kind at an equal depth, 
without having a wheel at the end of the beam. | 


— 
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Tux beam is made fix feet long. It 
1s obvious that it cannot be much ſhort- 
er. The draught in a fonr-horſe plough 
muſt be fixed in the line 8 Q. Now, 
ſuppoſing that the beam is ſix feet, Q N 
is only eighteen inches ; that is eighteen 
inches from the bolt-hole to which the 
draught is fixed, to the bottom of the 
furrow made by the plough in going, 
Suppoſing likewiſe that the plough 
makes a furrow ten inches deep, as is 
| ſometimes done, then there are only 
eight inches from the bolt-hole to the 
ſurface, and if the beam is but four 
inches diameter at the bolt-hole, which 
is the leaſt that can be ſuppoſed, if 
there are two bolt-holes, there are on- 
ly ſix inches from the under fide 
of the beam to the ſurface, which is as 
| little as can be allowed, to prevent the 
beam from meeting with interruptions in 
moving forward; eſpecially if a bridle is 
uſed for altering the eard of the plough. 


But if the beam i is made leſs than ſix 
= feet. 
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feet, to bring the bolt-hole to the line | 


SQ, it muſt be ſet lower; and if this is 
done, the beam has not freedom to move, 
if the furrow is ten inches deep. The 
beam, however, may be made ſhorter in 


a two-horfe plough, or an ox-plough. 


The dranght in theſe ploughs muſt be 
fixed in the line 8 I, and the bolt-hole 


may be brought to R, which makes the 


beam ſix or ſeven inches ſhorter, and 


yet ſtill as far from the bottom of the 


furrow as in a four-horſe plough when 


it is at Q. The length of the beam, 


however, depends upon the depth of 
the furrow intended. If the furrow at 
any time, is to be more than ten inches 
deep, the beam muſt be more than ſix 
feet long; but if it is never to be ſo 
- much as ten inches deep, the beam 
may be leſs than ſix feet, if the furface is 
ſmooth. 7 
TRE beam is curved ſo as to make 
the perpendicular c d about five inches; 
is the place of the beam through which 


M the 
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the coulter paſſes, and it ſlopes in the 
poſition e . When there is any ſtubble 
or a ſward of graſs on the ſurface, or a- 
ny roots in the land, they are raiſed up 
by the plough in going; and if imme- 
diately before the coulter the beam is 
placed near the ſurface, the things rai- 
ſed up by the plough are intangled be- 
twixt the coulter and beam, and there- 
by the plough is much incommoded. 
The more that the beam is curved, that 
is, the longer that the perpendicular c 4 
is, the plough is the leſs incommoded; 
for the things raiſed up by the coulter, 
not being ſo ſoon reſiſted by the beam, 
are turned to aſide, along with the earth 
of the furrow, inſtead of being intan- 
gled betwixt the beam and the coulter. 
But the longer that c d is, the beam is 
the more eaſily broke, and the ſheath 
and coulter being longer, are thereby 
rendered weaker, and the more eaſily 
broken likewiſe. When the beam is 
curved in ſuch a manner as to make c 4 

about 
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about ſive inches, the impediments: that 
the plough mieets with in going may ea- 
ſily be removed, or, according to the 
language of the plowman, the beam is 
well redd, and at the ſame time ſuffi. 

ciently ſtrong. | 
_ Te pdepubBeudarcs N K let fall from 
the place where the beam is fixed to the 
larger handle, to the plane of the head 
continued to K, is ten inches; aceording 
as the beam is curved; the end of it at 
H muſt be ſet higher or lower: If it is 
much curved, it may be ſet the lower, 
becauſe the curve raiſes from the ſurface 
that part of the beam by which the 
plough is incommoded ; but if little 
curyed, it mult be ſet the higher, that 
ſo before the coulter it may be raiſed to 
a proper diſtance from the ſurface. When 
the perpendicular c dis about five inches, 
the perpendicular H K e be about 
ten inches. : 

| Tas poſition of * beam depends 
upon the way of yoking the cattle, and 
M 2 the 
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the direction of the line in which they 
P O are made longer, or brought near. 
er the plough, then the end of the beam 
at I or Q muſt be higher raiſed; and if 
the perpendiculars are ſhorter, then the 
end of the beam muſt, be lower ſet. 
When K -L is thirteen feet, and L M 
four feet four inches, ſo that the draught 
is in the direction B M, then I N is 
twenty one inches; but if K L is leſs 
than thirteen feet, or L M more than 
four feet four inches, J N muſt be more 
than twenty one inches; or if K L is 
more than thirteen feet, or L M leſs 
than four feet four inches, IN muſt be 
leſs than twenty-one. inches. In like 
manner, if K O is: twenty-two feet, and 
O P four feet four inches, and two 
draughts given to the plough, the one 
in the direction S M, and the other in 
the direction S P, ſo as to make the di- 
rection of the united draughts in the 
line S Q, then I coincides with Q, and 

IN 


IN is only eighteen inches: but if K O 
is leſs than twenty-two feet, or 0 P 


more than four feet four inches, IN 


muſt, be more than eighteen inches; 0 

if K O is more than twenty-two feet, on or 

OP leſs than four feet four inches, IN 

muſt be leſs than eighteen inches. 
Fox the account here given of the 

method of placing the beam, it will ap- 


pear how the plough may be made to 


go deeper or ſhallower, by the different 


ways of yoking the cattle. By placing 


the cattle at a greater diſtance from the 
plough, or putting the traces lower up- 
on their ſhoulders, the plough is made 
to go deeper; and by bringing the cat- 
tle nearer the plough, or raiſing. the 
traces, or ſhortening the back ropes, 


the plough 1 is made to go ſhallower*. 
FIG. 


* Txt Author, in this edition, has rectiſied two miſ- 
takes in the former, which led him to place the point of the 
beam too low, or too near the line A N, ſee fig. 4. plate 1. 
The firſt error committed, was in determining the height of 
that part of the ſhoulders of the horſes to which the draught 
is 
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PG. 5. reprefents the ſock fixed to 
the end of the head; it is about two feet 
long. As the head is twenty inches, the 
parts of the Scots plough that anſwer to 
the Engliſh plough- ſhare, are in length 
about three feet eight inches 1 4 
In fitting the ſock to the head, it is 
found neceſſary to turn the point of it 
| End 40 oi 


is fixed. It was reckoned at three feet four inches, where- 
as it ought to have been four feet four inches, and is ſo rec." 
_ tifedin this edition. The ſecond error was in determining 
the place of the centre of gravity. It was ſuppoſed to be at 
BY, ae it mould have been placed at S. He did not 
imagine, however, that any perſon would have miſtaken 
him ſo far as to think he meant the true centre of gravity; 
as it cannot be ſuppoſed, that one in the leaſt degree ac- 
quainted with natural philoſophy, or even who has capaci- 
ty enough to underſtand the. meaning of the terms uſed, 
could think that the true centre of gravity in any body i is 
to be found on the ſurface. - By the centre of gravity, he 
meant the point in the under fide of the head immediately | 
below the true centre. He imagined that the. draught 
mould be fixed in the line from this point, rather than in 
the line from the true centre. The reſiſtance which the low- 
er part of the plough, when going, meets with, led him to 
. Imagine tha i it is neceſſary to fix the draught i in the line 
from this point, to prevent the plough from going too deep, 
which he imagined would be the caſe when the draught i is 


fixed in the line from the true centre. But tho”, in pulling 
| o# any 
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a little towards the land, or to the left 


going forward, meets with greater re- 
| ſiſtance from the land- ſide, which is firm, 
than it does from the furrow-ſide, which 
eaſily yields to it. This gives the plough 
a tendency to come out of the land; 
and therefore, to en this, it is ne- 


ceſſary 


any large body, the reſiſtance which the lower part of it 
meets with, tends to alter its poſi tion; yet the plough goes 
in ſuch a manner, that this reſiſtance can have little influ- 
ence upon it; and indeed upon trial, it is found, that it 
makes little or no alteration, and therefore, that the'draught 
ſhould be fixed in the line from the true centre of gravity. 
Some perſons are of opinion, that it is of no importance to 
find out where this point in the plough lies, as it is by pro- 
per trials that the true. poſition of the beam muſt be deter: 

mined ; and as the error committed by the Author, is a 
certain evidence that ſach ſuppoſitions are not to be depend- 
ed upon, he acknowledges this: At the ſame time, he is 
deſirous to determine this point in the plough, as exactly 
as poſſible, to ſhow, that the plough is formed upon me- 
chanical principles, and operates in the ſame manner as o- 
ther machines. It cannot be denied, that the plough is a 
machine capable of great improvement; and it muſt be al- 
lowed, that the conſidering it as formed upon the ſame prin- 
ciples with other machines, and the determining the man- 
ner of its operation, are neceſſary to direct us in thi im- 
provement. 


ſide. The reaſon is this: The ſock, in 
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ceſſary to turn the point of the ſock a 
little towards the land. By turning the 
point of the ſock, an alteration is made 
in the going of the plough. When turn- 
ed to the left ſide, as has been obſerved, 
the plough takes off more land; when 
turned to the right, is takes off leſs land; 
when turned upwards, the plough goes 
_ ſhallower; and when turned downwards, 
it goes deeper: for to the fide to which 
the point of the ſock is turned, the 
plough naturally tends, from the reſiſt- 
ance it meets with from the oppoſite 

ide. ni oi. n ä 
Bur it is obvious, chat the turning 
the point of the ſock, not only makes 
an alteration in the going of the plough, 
but alſo makes it not ſo eaſily drawn. 
For let us ſuppole, that the ſock, inſtead 
of being in the direction B P, is in the 
direction B O; fee fig. 5. the beam 
and the head being in the ſame direc- 
tion, the plough muſt move forward in 
the direction A B; and it is obvious, as 
_ 
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this is the caſe, that it meets with great: 
er reſiſtance: when the ſock is in the di- 
rection B O, than when in the direction 
B 5 When the ſock is in the direction 
B P, che point opens the furroꝶ to its 
full depth, and no reſiſtance is given but 
to the upper fide, by the raiſing of the 
earth; but when it is in the direction 
B O, reſiſtance is not only given to the 
upper ſide, by its raiſing the earth, but 
a much greater reſiſtance 1s given to the 
under ſide by its opening the furrow. 


For as B is much lower than O, the fur- 


row is not opened to its full depth by 


the point of the ſock, but is made deep- 


er and deeper by the under fide of it, 
as it moves forward ; which is a' great 
interruption to the plough, and makes 
it much heavier to draw. 


Ir may be obſerved likewiſe, that the 


going of the plough depends, in ſome 
meaſure, upon the length of the ſock. 
The longer that the ſock is, the plough 
goes the deeper; and the ſhorter that it 

is, 
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is, the plough goes the ſhallower. The 
reaſon is this: When the ſock is made 
long, the centre of gravity is brought 
forward from S. This would require 
the end of the beam to be ſet lower; 
and, if this is not done, the plough muſt 
go too deep, On the other hand, if the 
ſock is ſhort, the centre of gravity is 
put back from S, which would require 


the beam to be a little raiſed; and, if 


this is not done, the plough muſt go 
too ſhallow. That a change of the 
centre of gravity requires an alteration 
in the poſition of the beam, is certain. 
For, let us ſuppaſe that the centre of 
gravity, inſtead of being at 8, is at a; 
ſee fig- 4-; join S to M, and à to M; 
and, with the length of the beam in the 
compaſs, and one foot in H, deſcribe 
the arc NIQ. When the centre of 

gravity is at 8, the end of the beam muſt 
be at I; for it js there that it touches the 
line S M. But if the centre of gravity 
is at a, the end of the beam muſt be at 


Q; 
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Q; for it is there that it touches the 
line 4 M; and thus, when the centre of 


gravity is brought forward, the beam 
mult be lower ſet. Let us now ſuppoſe; 


that the centre of gravity is, on the 


other ſide of S, at b; join b to M. The 


point of the beam muſt now be at N; 
for it is there that it touches the line 
a M: and thus, when the centre of 
gravity is put back, the beam muſt be 
raiſed. It will not be improper to ob- 
ſerve here, that the place of the centre 
of gravity is altered according to the 
number of croſs- trees uſed in yoking 
the cattle. Sometimes one only is uſed, 
ſometimes three, and ſometimes ſix. 
Now, as theſe croſs-trees are at a great 


diſtance from the centre of the plough, 


the adding or taking away any of them, 
muſt have great influence in altering 
the place of the centre of gravity, and 
therefore may require an inch or two 
of difference in the poſition of the end 
of the beam. 

FIG, 
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FIG. 6, repreſents the coulter fixed 
to the beam. It is about two feet ten 


# @ # Ki.» 


inches long, two and an half inches 
broad, ſharp at the point, ſharp alſd be- 
fore, and thick on the back, like a knife. 
To determine the place of the coulter, 
raiſe a perpendicular at B, upon the 
head A B; and where that perpendicu- 
lar cuts the beam, is the place through 
which the coulter paſſes. It is fixed 
and directed by wedges, ſo as to place 
the point of it equal to, or rather a little 
before the point of the ſock; and upon 
a line-with the left fide of the head. 
This oblique poſition of the coulter - 
makes it have the greater influence. For 
when it meets with roots, or any other 
things that interrupt its going, it throws 
them out of the land, which requires 
leſs ſtrength, than cutting or puſhing 
them forward; which it muſt do, if ſet 
near the perpendicular. Beſides, in 
this oblique poſition, it more eaſily cuts 


any thing that is hard, as it moves for- 
ward, 
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ward, than when placed more upright. 
Its other poſition, with the point in a 
line with the left ſide of the head; makes 
it open the furrow in ſuch a manner, 
as to prevent the reſiſtance to the head 
from being ſo great as it would be, if 
the point of the coulter was placed more 
to the right. For, if the point of the 
coulter is placed to the right of this 
line, the left ſide of the ſock rubs upon 
the firm land; but, if the point of the 
coulter is placed exactly in this line, 
then this ſide of the ſock meets with no 
reſiſtance, but from the earth that falls 
betwixt the ſock and the coulter. On 
the other hand, if it is placed to the left 
of this line, it will force a great load of 
earth upon the ſock, meet with more 
reſiſtance itſelf, and be in greater danger 
of being broken, or put out of its di- 
| rection. From this we may obſerve, 
| that rhe going of the plough depends, 
; in ſome meaſure, upon the poſition of 
the coulter. If the coulter is placed 
A upon 
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upon a line with the left fide of the head, 
then the. plough meets with little re⸗ 
ſiſtanee on that fide, and goes ſtraight 
forward: but, if the coulter is placed to 
the right of this line, then the plough 
meets with reſiſtance on that ſide; and 
is forced out of the land. And, if it 
is placed to the left of this line, the re- 
ſiſtance which it meets with on the right 
ſide, forces the plough a little towards 
the land. The placing the coulter in 
this way, with the point of it much to- 
wards the land, has another effect ; it 
makes - the plough go more ſteadily. 
The greater that the diſtance is betwixt 
the point of the coulter and the point 
of the ſock, the earth: that the coulter 
goes in, is the firmer; and thereby it 
becomes the more difficult for any in- 
terruption which the ſock meets with, 
to put the plough out of its direction. 
A lazy plowman, fenſible of this, for 
his own eaſe, will make this diſtanee 


much greater than it ought to be, if 
care 


=# 
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care is not taken to prevent him. But 


the going of the plough depends not 


only upon the poſition of the point of 
the coulter, but alſo upon the poſition 
of the plane of it. If the coulter is 
placed in ſuch a manner, that the plane 
of it cuts the plane of the head behind, 
or has the fore-part of it turned a little 
to the left; then the reſiſtance which 
the coulter meets with, makes the plough 
tend to the left. On the other hand, if 
the coulter is placed in ſuch a manner, 
that the plane of it cuts the plane of the 
head before, then the reſiſtance which 
the coulter meets with, makes the 
plough tend to the right. 

FIG. 7. repreſents the wreſt fixed to 
the head. BK is the wreſt: it is about 
twenty-ſix inches long, two inches 
broad, and one thick. The wreſt, B K, 
is fixed to the head A B, at B, in ſuch a 
manner, as to make the angle contained 
by the lines A B and B K, about 2 5 
degrees. The wreſt is ſeldom, or rather 

never, 
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never, placed in the fame plane with 
the head; but raifed gradually- from 
the place where it is fixed to it ; that is, 
from B to K, as in fig. 8. The poſition 
of the wreſt determines the kind of fur- 
row that, the plough makes. In pro- 
portion to the greatneſs of the angle 
A B K, in fig. 7. and to the ſmallneſs of 
the angle A B K, in fig. 8. the furrow 
that the plough makes in going is wide 
below. And, in proportion to the ſmall- 
neſs of the angle A B K, in fig. 7. and 
the greatneſs of the angle AB K, in 
fig. 8. the furrow that the plough makes 
is narrow below; that is, as the wreſt is 
wide and low ſet, the furrow is wide; 
and, - as the wreſt is narrow and high 
fet, the furrow is narrow. 

FIC. 9. repreſents the two handles 
fixed together by the two rungs. The 
larger one has already been deſcribed; 
the lefler one is a few inches ſhorter, 
and need not be made quite fo ſtrong. 
The diſtance of the two handles, at the 

little 
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little rung, depends upon the poſition - 
of the wreſt. Their diftance, at the 
ends F and N, is about two feet fix 
inches. Now, it is to be obſerved, when 
the larger handle, A F, is fixed into the 
mortoile, a, of the head A B, and the 
leſſer handle, LN, to the wreſt K B, at L; 
ſee fig. 7.; that the handles not only 
riſe gradually from A and L, till, at 
F and N, they are about three feet two 
inches high; but alſo gradually increaſe 
in diſtance, till, at the fame places, their 
diſtance is about two feet ſix inches. 

Fi G. 10. repreſents the leſſer handle 
fixed to the wrelt and mold-board, and 
the mold-board fixed to the ſheath. E B 

is the ſheath, B K the wreſt, LMN the 
leſſer handle, and B E MK the mold- 
board. Now, as the ſheath, the head, 
the beam, and the larger handle, are 
all in the ſame plane; and as the handles 
gradually recede from each other, as 
they proceed upwards, it follows, that 
the upper part of the mold - board, at M, 
| N 1s 
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is at a greater diſtance from the plane 
of the head and larger handle, thai the 
lower part of it, at K; or, which is the 
fame thing, that the angle, which the 
upper ſide” of. the mold-board, M E, 
makes with the beam, is greater than 
the angle, which the wreſt, B K, makes 
with the head; and hence the mold- 
board is not ſtraight ; but is gradually 
projected outward, as it is raiſed upon 
the handle, from Lito M. It is this 
caſting out of the mold-board that turns 
the furrow: and it may be caſt outward 
in ſuch a manner, as either to fer the 
furrow upon its ſide, or turn it quite 
over on its back, as is found conve- 
nient. or | 

Ir the wreſt is high ſet, the earth of 
the furrow will not touch the hinder 
part of the mold-board, but is raiſed 
and turned by the wreſt. In this caſe, 
the furrow which the plough makes, 1s 
no wider below, than the: breadth of 
the head; the earth of the furrow is 
| raiſed 
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raiſed and turned over by the wreſt, as 
the plough moves forward; and the 
furrow is no wider above, than the part 
of the wreſt that turns the earth of ir, 
is diſtant from the plane of the head. 
Thus, ſuppoſe that B K, ſee fig. 7. is 
ſet ſo high, that N is ſix inches above 
the under part of the head; if the 
plough goes ſix inches deep, then the 
furrow that the plough makes, will be, 
below, equal in wideneſs to B C, and, 
above, to N D. If the plough goes 
deeper, the furrow will be wider above 
than ND; if ſhallower, it will be nar- 
rower than N D. 

THE mold-board in the common 
ploughs is, generally ſpeaking, almoſt 
quite ſtraight. In order to fit it to the 
plough, it is made of a thick piece of 
timber, and the lower part of it, at B, 
ſee fig. 10. where it is applied to the 
ſheath, and the upper part, at M, where 
it is fixed to the handle, are hollowed 
on the inner fide. When the mold- 

Ze board 


196 _- Of TIL LAC E. Book II. 
board is thus hollowed on the inner 
ſide, if, by taking off from it, on the 
outer ſide, it is made equally thin in all 
places, then it is of the — ſhape, as 
already deſcribed. A 

FI G. 11. repreſents the plough com- 
plete by joining together figures. 6. and 
10. in the ſheath E B; the wreſt B K 
is ſuppoſed to make an angle with the 
head A B, as in fig. 7. and the handles 
| Joined together, as in fig. 9. 
IF the conſtruction of the plough is 
attended to, it will appear, in what man- 
ner in going it ſeparates, raiſes, - and 
turns over the earth of the furrow. If 
it had no coulter, the earth would open 
above the middle of the ſock, and in a 
line before the ſheath; but as the coul. 
ter opens the earth on a line with the 
left ſide of the head, if the ſoil has any 
_ coheſion, the earth of the furrow will be 
wholly raiſed from the left ſide, and as 
the ſock moves forward, will be thrown 


on the right ſide of the ſheath, and by 
| the 
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the caſting out of the mold-board, or 
the riſing of the wreſt, will be turned o- 
ver. If the earth of the furrow, taken off 
by the coulter, is juſt equal in breadth 
to the under {fide of the head, and that 
part of the wreſt that is in a line with 
it, or as low ſet, then this earth is juſt 
wholly moved and turned; if it is leſs, 
then it is not only raiſed and turned, 
but alſo ſhifted a little to the right hand; 
if it is greater, the whole of it is not mo- 
ved, but the under part on the right 
ſide remains firm. 18 

Wx formerly obſerved, that the Scots 
plough is the beſt general plough, and 
on that account preferred it to any other 
at preſent uſed in Scotland, We did | 
not intend however to aſſert, that it is 
perfect. Whoever attends to the ſtruc- 
ture of it, the manner in which it ſepa- 
rates, raiſes, and turns over the earth of 
the furrow, will obſerve ſome defects. 
As the ſock is high in the middle, and 
round on the ſides, as the point of it is 

In 


. 
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in a line with the middle of the head, 
it is obvious, that a great force is neceſ. 
fary to raiſe the earth of the furrow; and 
as the ſheath is nearly in a line with the 
point of the ſock, and to the right of the 
left ſide of the head, the earth of the 
furrow, as it is raiſed, muſt ſtrike againſt 
the ſheath; and if it does not ſtick cloſe 
| rogether, a part of it will fall to the left 
1ide, inſtead of being turned wholly to 
the right. Thefe are defects, for they 
make the plough heavy to draw; and 
beſides, this poſition of the ſheath makes 
the Scots plough improper for hoeing, 
as the earth that falls to the left, burics 
the young plants in the rows. 
20rd remedy the defect ariſing from 
the ſock, it is propoſed to make a ſock 
ſtraight on the land-ſide, fo'as to be in 
a line with the land or left fide of the 
head, and ſtraight alſo below, fo as to 
be in a line with the under fide of the 
head, ſloping on the furrow or left ſide, 
and alſo on the upper ſide from the 
| point, 
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poirit, ſo as to make it at the root about 
ſeven inches broad, and three inches. 
thick, at the ſame time ſloping all the 
way from the land to the furrow-ſide, ſo 
as to form the furrow-ſide into a ſharp 
edge. It is obvious, that this ſock in 
going will meet with leſs reſiſtance than 
the common ſock, will raiſe the earth of 
the furrow wholly from the left ſide, 
and turn it as it is raiſed. 

To remedy the defect ariſing from the 
ſheath, it is propoſed to bring the ſheath 
alittle nearer the larger handle, and to 
fix another- ſheath a little before it, to 
the left or land-fide of the head and 
beam, and fix the mold-board to this 
ſheath. It is obvious, if this is done, 
that the earth of the furrow, as it is rai- 
ſed by the ſock, will be reſiſted by the 
mold-board only, and wholly turned to 
the right. 

By this alteration of the ſock which 
is propoſed, the point of it is brought 
exactly to the place of the point of the 

coulter 
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coulter in the common plough: this 
makes it neceſſary to change the poſi- 
tion of the coulter, and to place the 
point of it in a line with the point of 
the ſock a little above, or a little before 
it, or both, as found moſt convenient. 
THERE is another thing ſuppoſed al- 
ſo to belong to the plough, and that is 
the bridle or muzzle. It is fixed to the 
end of the beam; and the cattle are yo- 
ked by it. The one commonly uſed is 
a curved piece of iron fixed to the beam 
by a bolt through it. See fig. 12. ABC 
is the curved piece of iron, A C the bolt. 
by which it is fixed to the beam, D is 
the ſwingle- tree or crofs- tree, to which 
the traces are fixed, and B is a hook, or 
the cleek, as it is commonly called, which 
joins the muzzle and ſwingle- tree. 
- THERE is another kind which is uſed | 
by ſome. It is fixed to the beam by 
two bolts. It has notches by which the 
cleek of the ſwingle-tree may be fixed, 
either to the right or the left of the beam; 


and 
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and. there are different holes for the hind 
bolt to paſs thro*, by which the draught 
may be fixed. either above or below the 


end of the beam. See fig. 13. ABC DP 


anſwers to A B C in fig. 12. AD is the 


fore bolt, upon which the muzzle turns; 


on B C are four notches, betwixt any 
two of which the cleek of the ſwingle- 


tree may be fixed. When the cleek is 


fixed at B, the plough is turned towards 
the firm land, and takes off a broader 
furrow; or, as the plowmen call it, 
the plough has more land. When the 
cleek is fixed at C, the plough is turned 
towards the furrow or the plowed 
land, and takes off a narrower furrow ; 
or, as the plowmen call it, has leſs 
land. E and F are the holes on each 


ſide through which the hindmoſt bolt 


paſſes. When this bolt is put through 
the higheſt two, theſe holes being there- 
by brought to the middle of the beam, 
the fore part of the muzzle is raiſed a- 
bove the beam, and the plough is made 

to 
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to go deeper; or, as the plowmen call 
it, the plough has more eard: and when 


the bolt is put through the loweſt two, 


the fore part of the muzzle is thereby 


funk below the beam, and the plough 


is made to go ſhallower; or, as the 
plowmen call ir, has leſs eard. And 
thus, by changing the place of the cleck 
of the Fwingle-tree, or changing the po- 
ſition of the muzzle, the plough is made 
to take off a broader or a narrower. fur- 
row, or to go deeper or ſhallower, and 
a ſmall error in the original make of the 
plough rectified. | 

SOME are of opinion, that this muzzle 
is not proper when the plough is going 
upon land where there are many faſt 
ſtones; for when the plough ftrikes a- 
gainſt a ſtone, this muzzle being fixed 
by two bolts, and not having that free- 
dom to move, or that play, as it is com- 
monly called, which the common muz- 


_ zle hath, the plough is in greater danger 


of being broken. But this ought not 


to 


7 
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to-be an objection againſt the uſing of 
this muzzle: for whenever the plough 
is going upon land where an accident 
of this kind is apprehended, this muzzle 
may be made to have the ſame play with 
the other, by taking out the hindmoſt 
bolt. In ſome places where the com- 
mon muzzle 1s uſed, there are two bolt- 
holes made in the end of the beam, the 
one above the other, by means of which 
the plough may have more or leſs eard. 
This points out a kind of muzzle that 
has all the advantages of the one laſt 
deſcribed, and at the ſame time has the 
ſame play with the common muzzle. It 
is repreſented in fig. 17. A is the end of 
the beam. B a plate of iron ſunk into 
it by its whole thickneſs, and, with one 
of the ſame kind in the other ſide, ri- 
veted faſt into it by bolts. C is the 
muzzle fixed to theſe plates of iron, by 
the bolt D, which bolt may be made to 
paſs through any of the holes E. It is 
plain from the conſtruction of this muz- 

zle, 
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rle, that it has the ſame play with the 


common muzzle, and that by it both 
the ecard and land of the plough may 
be altered*. 


0 H A P. VI. 
of the plangh with the curved mold-board, 


HE mold- board of the Scots plough, 

as has already been deſcribed, is 

not quite ſtraight, but is caſt outward 
above, and more and more ſo as it ap- 
proaches the leſſer handle, | 
PLoUGHsS that have a curved mold- 
board, commonly have no wreſt, the 
mold-board ſerving for both. The un- 
der part of it, that ſerves in place of the 
wreſt, as it approaches the handle, be- 


comes parallel to the plane of the head, 
and 


* The deſcription of this muzzle was ſent to the author 
ſince the publication of the firſt edition of this treatiſe, It 
is fimple in its conſtruction, and ſeems proper for anſwering 
the end propoſed, 
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and ſometimes after it has paſſed the 
handle, is made to turn a little inwards; 
and the fore part of it, which is ſtraight 
below, is curved more and more the 
farther up it comes, reſembling the bow 
of a ſhip. 

Ir one mold-board is preferable to 
another, it muſt be for one of theſe two 
reaſons; either becauſe it throws the 
earth of the furrow more properly, or 
makes the plough more eaſily drawn. 

IT will not be amiſs that we examine 
the curved mold-board with reſpect to 
both theſe, and compare it at the ſame 
time with the common mold-board. 

It was obſerved, that the earth of the 
furrow taken off by the coulter, is rai- 
ſed by the ſock from the left fide, and as 
the plough moves forward, is thrown to 
the right ſide of the ſheath. Now, the 
uſe of the mold-board is to raiſe the 
earth, turn it over, and if it is taken off 
narrow, to ſhift it a little to the right 


hand. The common mold-board with 
the 
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the wreſt, if right made, does theſe 
things altogether and gradually ; it gra- 
dually raiſes up the earth of the furrow ; 
as it raiſes it up, it turns it over; and as 
it turns it over, it ſhifts it a little to the 
right hand, and leaves it either ſtand- 
ing on its edge or ſide, or turns it quite 
over, as it is itſelf caſt outwards above 
by the handle. The curved mold-board 
acts differently: as it is caſt out above 
in the fore part, it prevents the furrow 
from riſing, it turns it over ſuddenly, 
and if it needs to be ſhifted to the right 
hand, this is done after it is turned o- 
ver. In land that eaſily breaks in pieces, 
the common mold-board ſeems to have 
the advantage; for as it raiſes the earth 
of the furrow higher than the other, it 
leaves it more looſe and open, and bet- 
ter expoſed to the influence of the air; 
but in-land that is not eaſily broke, the 
curved mold-board ſeems to have the ad- 
vantage; for by turning over the earth 
of the furrow ſuddenly, it is apter to 
, tear 
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tear it aſunder in turning it than the 
common mold- broad, which turns it o- 
ver more gradually; and by ſhifting it b 
to the right hand, after it is turned over, 
is apt to bruiſe it. It 1s certain, that the 
earth of the furrow, by being turned o- 
ver gradually, and ſhifted as it is turned, 
will continue whole in ſome ſoils, in 
which it will be broken, if turned over 
ſuddenly, and will be bruiſed, if * 
after it is turned. | 

Txx other thing mentioned, which 
makes one kind of mold-board prefer- 
able to another, is the making the plough 
more eaſily drawn. Let us then conſi- 
der the curved mold-broad alſo with a 
view to this, and compare it at the ſame 
time with the common mold-board. It 
is obvious, that in this reſpect the com- 
mon mold-board has the advantage : for 
tho? it may be allowed, that the friction 
made by the hind part of the mold- 
board is leſſened by its being curved, 


yet the friction in general is rather in- 
creaſed, 
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creaſed, as this is more than balanced 
by the greater reſiſtance which it meets 
with on the fore part, in turning the 
earth of the furrow. Some perſons have 
been led to imagine, that the curved 
mold-board makes the plough more ea- 
fily drawn, from the reſemblance it has 
to that ſhape of the fide of a ſhip, which, 
experience teaches us, paſſes moſt eaſily 
through the water: but certainly there 
is a great difference betwixt the motion 


.of a body through a fluid, driven by the 


wind, acting upon places raiſed above 
the body, and the motion of a body 
through the earth, pulled by the end; 
and therefore there can be no juſt rea- 


5 from any analogy betwixt them“. 
i Trsõ 


* THERE are a variety of reaſons for making a ſhip nar- 
row behind; thereby the helm has the greater command; 
the centre of gravity is nigh the middle, and the keel placed 
parallel to the ſurface ; and, no doubt, the friction is leſſen- 
-6d, There is alſo a good reaſon for making the fore part 
of a ſhip narrow below, and gradually, to caſt outward a- 
bove ; this is not done becauſe it is the ſhape that goes with 
the * eaſe through the water, but becauſe it is neceſ- 

{ary 
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Tits certain, that the curved mold- 
board, by turning the earth of the fur- 
row ſuddenly by the fore part of it, 
meets with more reſiſtance than the com- 
mon mold-board in that place; and if 
the earth is ſhifted to the right hand, 
the curved mold-board muſt preſs upon 
it after it is turned, as the plough moves 
forward, which makes the friction on 
the hind part of the mold board, per- 
haps, nearly equal to that upon the 
common mold-board when it turns the 
furrow. To illaſtrate this, let A B re- 
preſent the firm land; ſee fig. 14.; CD 
the earth of the furrow already laid up 
to the plowed land; G H the earth of 
the furrow which the plough is taking 
O from 
ſary to prevent the head of che ſhip from being buried, and 
to keep the keel parallel to the ſurface, while the ſhip is 
failing. If this was a proper place, it might eaſily be ſhown 
that the force impreſſed upon a ſhip by the wind, at the top 
of the maſts, would force the: head under water, if it was as 
narrow above as below; and that the reſiſtance which the- 


head meets with, by being caſt out above, prevents it from 
going down, and makes the ſhip ſpring forward. 
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from the firm land; I K the ſame earth 
laid to the plowed land; E the furrow 
which the plough made, when it laid up 
the earth C D; and F the furrow made, 
when it laid up the earth I K. Let L 
repreſent the place where the curved 
mold- board turns the earth of the fur. 
row. Now, it is obvious; that the mold- 
board, in moving forward, muſt preſs 
the earth K L, in laying it cloſe to the 
earth C D; whereas; if the earth is not 
turned over at L, but only raiſed up, 
and turned over gradually, as it ap- 
proaches the earth C D, thereby it has 
freedom to move, and does not give 
ſuch reſiſtance to the mold-board, as 
when turned over at L. In this reſpec, 
then, the curved mold-board ſeems to 
have no advantage over the common 
mold-board; on the contrary, ſeems to 
make the plough rather heavier to draw. 
IT is neceſſary to obſerve, that in 
comparing the mold-boards with each 
other, we have ſuppoſed the ſheaths to 
which 
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which they are fixed in the ſame poſi» 
tion: for the effects of both are differ- 


ent, according to the poſition of the 


ſheath. If the ſheath to which the curved 
mold- board is fixed ſlopes much back- 
ward, ſo as to make the angle contain- 
ed by it and the head much leſs than 
ſixty degrees, then the earth is ſuffi- 
ciently raiſed before it touches the up- 
per part of the mold-board, and is turn- 
ed gradually as it is raiſed; ſo that a 
curved mold-board with a ſloping ſheath 
has the ſame effect as the common mold- 
board with a more upright ſheath. 


Git AF VIE 


Of the plough with the feathered ſock. 


HE difference betwixt the feather- 
ed ſock and the common ſock, 
will be beſt underſtood by comparing 
them together in the figures. Fig. 15. 
O 2 is 
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1 


is the common ſock, and fig. 1 6. is the 
feathered ſock“. 

Ir is obvious, from the neger 
of this ſock, that it meets with greater 
reſiſtance than the common ſock; for 
it is broader before, and does not ſlope 
fo gradually, and therefore makes the 
ploùgh not ſo eaſily drawn. However, 
it is not ſo in every caſe. When the 
plough takes off the earth of the fur- 
row broader than that part of the ſock 
that goes upon the head, then it is more 
eaſily drawn with the feathered ſock 
than with the common ſock; for the 
firm earth which the common ſock 
leaves to be opened by the wreſt, is o- 
pened by the feather of the other ſock, 
which is done much more eaſily. 

NEITHER is the plough with the fea- 
thered ſock heavier to draw in every 
kind of land. In lea, or land that has 
upon it a tough ſward of graſs, this 

ſock 


* The feather of the ſock is called ad the Engliſh wri- 
ters, the fin of the ſhare. 
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ſock makes the plough eaſier to draw. 
The reaſon of this is obvious: The roots 
of the graſs go beyond the reach of the 
plough; and it is much eaſier to cut 
theſe, as the feathered ſock does, than 
to tear them aſunder, as is done by the 
common ſock. The plough, then, with 
this ſock 1s very proper for opening up 
graſs- ground. | 

Bur the plough with this ſock is not 
only more eaſily drawn than the plough 
with the common ſock, in ſome lands, 


but alſo in ſome lands makes better 
work, In lands where there are root- 


weeds, it deſtroys theſe weeds much 
more effectually ; for many of the roots, 
which the common ſock ſlips by, or paſ- 
ſes over, are cut by this feathered ſock, 
and thereby the weeds themſelves de- 
ſtroyed. But then, it is to be obſerved, 
that the common ſock has greatly the 
advantage in- ſtony land ; and of this 
kind is a great part of our land in Scot- 
land : for the common ſock, by the 

ſharpneſs 
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ſharpneſs of its point, and the gentle · 
neſs of its ſloping towards the head, 
eſcapes many ſhocks from the ſtones, 
which would put the plough with the 
feathered ſock out of its direction, and 
endanger its being broken to pieces. 

Ix is proper to add, that in fitting this 
ſock to the head, it is neceſlary to turn 
the point from the land, or a little to 
the right hand. This is contrary to 
what was before directed, with reſpect 
to the common ſock. But the reaſon is 
obvious: This ſock, if firted on quite 
ſtraight, will have its left ſide exactly in 
a line with the left fide of the head, and 
parallel to the direction of the draught, 
and therefore can receive no reſiſtance 
from the land-ſide: all the reſiſtance it 
meets with is from the furrow-lide, 
which gives the plough a tendency to go 
into the land; and to prevent this, it 1s 
neceſſary to turn the point of the ſock 
a little towards the furrow : this leſſens 
the 
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the reſiſtance from the furrow-ſide, and 


makes it meet with ſome reſiſtance from 
the land-ſide, 


CHAP. VII, 
Of the wheeled Plough. 


HE wheeled plough uſed in Scot- 
land is different from the one uſed 
in England, as deſcribed by the wri- 
ters on huſbandry. The Scots wheeled 
plough is formed by adding the wheels 
to the old Scots plough, and giving it a 
curved mold-board, and feathered ſock, 
as perſons fancy. Theſe have already 
been conſidered, and therefore, the on- 
ly thing which we are here to inquire 
into, is, the advantage or diſadvantage 
of the wheels, 
SOME perſons are of opinion, that 
wheels to a plough leſſen the draught. 
When the beam is raiſed and placed up- 


an an axletree with wheels, by the draw- 


ing 
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ing of the cattle there is a preſſure up- 
on the wheels. In proportion to this 
preſſure, the friction of the plough is leſ. 
ſened; and in proportion as the beam 
is raiſed, is this preſſure increaſed. Now, 
if the ſtrength neceſſary to overcome 
the friction is greater than the ſtrength 
neceſſary to overcome the preſſure, the 
draught muſt be leſſened. Was it not 
for the weight of the machinery, which 
is an additional preſſure upon the wheels, 
the ſtrength required to overcome the 
preſſure, would be to the ſtrength ne- 
ceſſary to overcome the friction, as the 
circumference of the wheels is to the 
axletree. But as, in the common wheel- 
ed plough, the preſſure upon the wheels 
is but ſmall, the friction cannot be leſ- 
ſened in any great degree; and there- 
fore the wheels in this reſpect are of no 

conſiderable advantage to the plough. 
| In other reſpects the wheels, no doubt, 
are of advantage: they regulate the 
plough, make it go to a certain depth, 
and 
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and take off the earth of the furrow of 
a fixed and certain breadth, and they 
make the plough very eaſily managed. 

ONE of the wheels goes in the fur- 
row, and the other on the unplowed 
land; the beam reſts upon the carriage 
of the wheels; and as it is thereby kept 
at an equal diſtance from the ſurface, 
the plough muſt be kept alſo at an equal 
and certain depth, 

Ox E of the wheels is always confined 
to the bottom of the furrow; this makes 
the plough always take off an equal and 
certain quantity from the land. 

Tre plough being fixed to a certain 
depth and breadth, is eaſily managed ; 
| and fo little attention is neceſſary from 
the man that holds the plough, that he 

may alſo drive, when two horſes are ſuf- 
ficient for the draught; for having no- 
thing to do but keep the plough even, 
| he may uſe one of his hands when neceſ- 
; ſary for the direction of the horſes. 
| Bur 
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vantage of the wheels, that they make 


furrow muſt be equally broad in all 


broader or narrower at the ends of the 
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BuT we may mention as another ad- 


it eaſy for the plowman to keep. the rid- 
ges ſtraight. A farmer, after he has laid 
out a field in ſtraight ridges, finds that 
few of the ordinary plowmen can keep 
them in this ſituation; and indeed it is 
ſomewhat difficult to do this; for, in or- 
der to it, the firſt furrow of the ridge 
muſt not only be drawn quite ſtraight, 
but alſo the earth of every ſucceeding 


parts of the ridge, If the firſt furrow is 
drawn ſtraight, that part of the ridge 
where the plough begins will indeed be 
ſtraight ; but if the plough takes off the 
earths of the furrows broader at one end 
than another, that part of the ridge 
where the plough ends, will be crook- 
ed. Now, it requires great attention 
in the plowman to, prevent the cattle 
from going in ſuch a manner, as to 
make the earths of the furrows either 


ridge 
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ridge than in other parts of it; for to the 
hand to which they are accuſtomed to 
turn, they naturally tend before they 
reach the end of the ridge ; and this 
makes the plough, according as the cat- 
tle turn, take off more or leſs. than in 
other parts of the ridge. The wheeled 
plough in a great meaſure prevents this; 


for as one of the wheels goes in the fur- 


row, it cannot be pulled out without 


difficulty; and any attempt to do this 
makes ſuch an alteration in the going 


of the plough, as to call the attention of 
the plowman, 

THESE are the advantages of this 
plough : it has its diſadvantages like- 
wiſe ; when compared together, they 
will probably be found pretty nearly to 
balance each other. 

Ir has too much machinery, which in 
every inſtrument is an inconvenience. 
For the more machinery there is in any 


inſtrument, it is the more liable to be 
broken, 
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broken, and the more difficult to get it 
mended. 

IT is not proper for plowin g acroſs 
ridges. When the cattle have paſſed 
the furrow, and are going up towards 
the crown, the draught being thereby 
raiſed, while the plough is on the de- 
ſcent, the fore part of the plough is rai- 
ſed likewiſe, and the plough itſelf, per- 
haps, brought quite out of the ground: 
and, on the other hand, when the cattle 
have paſſed the crown, and going down 
towards the furrow, the direction of the 
draught being thereby made lower, the 
plough is forced in too deep. This does 
not happen to the common plough; for 
the plowman can either reſt upon the 
handles, or lift them up a little, as he 
finds it neceſſary; and thereby make 
the plough go deeper, or ſhallower, than 
otherwiſe it would do. 


Tu is plough is likewiſe troubleſome, 
when plowing narrow ridges; for it 
muſt be frequently altered in plowing 

out 
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out a ridge. The wheel that goes in 
the furrow being higher than the other, 
when both wheels are going upon the 
ſurface, the beam muſt be changed from 
its ordinary poſition, and placed in ſuch 
a manner, as to keep the plough even, 
and to make it go a little deeper than 
ordinary. When a furrow is made for 
the wheel to go in, the beam muſt be 
changed to its ordinary poſition; and 
when the ridge is near finiſhed, ſo that 
both wheels are going in furrows, the 
poſition of the beam muſt be again 
changed to keep the plough even, and 
to prevent it from going in too deep. 
IT will not be improper to mention 
another thing, which ſome perſons rec- 
kon an advantage in this plough, but 
which, when ſeriouſly conſidered, will 
appear rather a diſadvantage. It is faid, 
that, where the ſoil is ſhallow, the plough 
being fixed to a certain depth, can be 
made to take up all the. good earth, 


without ſtirring the till; whereas, when 
this 
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this is left to be regulated by the plow- 
man with a common plough, they are 
ſo inattentive, as to leave good ſoil in 
ſome places, and turn up till in others. 
At firſt ſight, one naturally thinks, that, 
in this reſpect, the wheel-plough is pre- 
ferable; but, upon trial, the reverſe is 
found true. The reaſon is this: There 
is ſcarcely a field where the ſoil is equal- 
| ly deep in all places; if the ridges are 
high, it is always deeper in the crowns 
than in the furrows. If the wheeled 

plough, therefore, is ſet in ſuch a man- 
ner, as not to touch arty of the till, where 
the ſoil is ſhallow, it will not reach the 
good ſoil where it. is deep: and, on the 
other hand, if it is ſet in ſuch a man- 
ner, as to reach the good foil to a con- 
fiderable depth, it will turn up the till 
where the ſoil is ſhallow. This plough 
then is not ſo proper an inſtrument for 
plowing land of this kind, as the com- 
mon plough ; which, from its make, 1s 
ſet to a certain depth, and will go at 
8 that 
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that depth, if not incommoded; but, 
however, can be made to go deeper, or 
ſhallower, by the plowman, as he ſees 


nec eſſary 6 
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* the four coultered plough'. 


Hi s plough is greatly recommend- 
ed by ſome writers on huſbandry, 
ſince Mr TulPs time“. 

IN England, it is, perhaps, uſed with 
ſucceſs; but the attempts to introduce 
it into Scotland have hitherto proved 
unſucceſsful. After ſeveral trials to no 


purpoſe, thoſe that were fondeſt of it 
have been obliged to give it up. 

Tae deſign of treating of this plough 
here, is to point out its defects ; or, ra- 
ther, to ſhow the reaſons which have 
rendered it impoſſible to plow with 

| any 


* See Mills's Du Hamel, and Complete body of huſ- 
bandry, 
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any of this kind, as yet tried, in Scot- 

land. This may be of uſe to thoſe who 
are ſtill deſirous of introducing this 
plough; for, if it is known where the 


defects lie, we will, at leaſt, be able to 


judge if it is poſſible to remove them. 
Any perſon that conſiders the con- 
ſtruction of this plough, particularly the 
three additional coulters, will immedi- 
ately obſerve, that it muſt be very diffi- 
cult, if not impoſſible, to make it go 
right. So many coulters in the ground 
all at once, muſt meet with many obſta- | 
cles; and theſe obſtacles will give the 
plough different directions, according 
to the different places of the coulters, to 
which the reſiſtance is given: and theſe 
different directions, given, perhaps, ar 
the ſame time, or ſuddenly after each 
other, muſt greatly incommode the go- 
ing of the plough. Beſides, it is diffi- 
cult to place the planes of the coulters 
exactly parallel to each other; and, if 
this is not done, they will be continually 
acting 
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acting upon the plough in different di- 
rections. We may obſerve likewiſe, that 
if this plough. is uſed for breaking up 
graſ-ground, which is the chief deſign 
of it, the oblique poſition of the coulters 
will raiſe the turf in ſuch a manner, as 
to entangle it betwixt them, and there- 
by entirely prevent the plough from go- 
ing. This will the more readily hap- 
pen, if the beam is near the ſurface, and 
the coulters ſhort: and, on the other 
hand, if the beam is at a diſtance from 
the ſurface, and the coulters long, the 
obſtacles which they meet with will have 
the greater influence on the plough, 
and the coulters themſelves be the more 
eaſily broken, or put out of their place. 
SOME perſons who have made trial of 
this plough, have had it made without 
wheels: but this certainly was ill-judg- 
ed; for the wheels ſeem abſolutely ne- 
ceſſary for regulating the plough when 
going, and preventing the different 
* ſhocks 
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ſhocks which it receives, from putting 
it out of its direction. 

SOME perſons have tried this plough 
upon land, the ſurface of which was ve- 
ry hard: but this was likewiſe ill-judg- 
ed; for, the harder that the ſurface is, 
the coulters meet with the greater re- 
ſiſtance, and the plough is in the great- 
er danger of being turned out of its di- 
rection. | 

THESE things are mentioned, not to 
deter perſons from making further trial 
of this plough; but to hint how the 
trial may be made, in ſuch a manner as 
has the beſt chance of ſucceeding. _In 
order to this, the following things ſeem 
neceſlary: That the plough be made 
with wheels: that the planes of the 
coulters be placed exactly parallel to 
each other: that the firſt coulter be ſet 
almoſt perpendicular, and go not above 
two inches deep; that the ſecond flope 
but a little, and go but a little deeper; 
that the third ſlope a little more, and 
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go a little deeper than the ſecond; and 
that the plough be uſed on land where 
there are ſeweſt obſtacles. The kind 
of land that ſeems moſt proper for it, 
and which too is moſt difficult to re- 
duce, is ſoft meadow- land, that is free 
from ſtones, and has upon it a tough 
ſward of graſs. The ſoftneſs of this 
land gives the leaſt reſiſtance to the 
coulters, and the leaſt diſturbance ts 
the plough. | 1 40 2 
Ix is ſomewhat urpriſing, * per- 

ſons have not tried a plough with two 
coulters, ſuch as is deſcribed by ſome of 
the Engliſh. writers on huſbandry, :;be> 
fore they attempted one with four. If 
two can be placed in ſuch a manner as 
to anſwer, a third may then be added, 
and afterwards a fourth. But, if it is 
found that two are attended with incon- 
veniencies, it is vain to attempt four. 
Ix the directions given by Mr Tull, 
for making the four- coulteredl plough; 
it appears that a furrow ten inches 
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broad is taken off by it; which; to'be 
divided into four by the coulters, mnt 


require a great ſtrength to the plough, 


If the plough with two coulters is made 
to take off a furrow ſix inches broad, the 
work will be- almoſt as well done, and 
with much leſs ſtrength. This plough 
will not; indeed, do near ſo much work 
as the four- coultered plough; but little 
leſs than is done in the common way of 
clean plowing, in thoſe parts of the 
country where this work 1s beſt oo 

n coszolg £2 
Tu Ek chief deſign of this four-coulter- 
tpi is to break up graſs-ground. 
?Tis certain that the ſward is not ſuffi- 
ciently torn aſunder, and broken, when 
the land ĩs plowed in the ordinary way; 
and therefore any contrivance, to facili- 
tate the reducing this kind of land to a 
proper tilth, is, no doubt, a great im- 
provement. Trench plowing, which is 
propoled by ſome, where the foil will 
allo, ſeems to be more proper for this, 
than 


— 


chap. X. Of rhe Iron Plough. 229 


than plowing by the four-coultered 
plough. But this ſhall de confatered 
in its place. 


c HAP. X. 


Of the iron plough. 


His plough is formed upon the 

model of the old Scots plough. 
The ſeveral parts of it are ſhorter, and 
the head and ſock are of one piece, like 
the Engliſh plowſhare. The plate, that 
is in the place of the mold-board, may 
be made either plain or curyed; and 
the ſhare may be made either with, or 
without a fin. The only things to be 
conſidered, in comparing this plough 
with the old Scots plough, are the ad- 
vantages, or diſadvantages, ariſing from 
its being made of iron, and having ſome 
of its parts ſhorter. 

Ir is not propoſed here to compare 
theſe ploughs, with reſpect to the ex- 
penſe 
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penſe of purchaſing; or to-/ conſider; 
whether the laſting of the iron plough, 
and the value of the iron, when the 
plough is become uſeleſs, do not ſuffi- 
ciently balance the leſs expenſe of the 
common plough at the firſt purchaſe. 
The only things which we. are to con- 
ſider, are, which of the two is moſt ca- 
fily drawn, and makes the beſt work. 
I is certain, that this plough is more 
eaſily. drawn, than any other uſed in 
Scotland. It is lighter than the com- 
mon plough, when equally ſtrong. The 
head and other parts of it that go in the 
land, being ſhorter and narrower, there 
muſt be leſs friction; and the fore part 
of the head, or what, in England, is 
called the neck of the ſhare, being narrow- 
er, and the ſheath being thinner in the 
edge, it muſt meet with leſs reſiſtance. 
And it'may be added, that: this plough, 
being made of iron, and each part ex- 
actly fitted to another, the earth does 
e ißt £1317 guoh dee 
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not. ſo eaſily ſtick to it, and clog it while 
going. | | 
Bur thoſe things which make this 
plough eaſier drawn than the common 
plough, are, in other reſpects, real de- 
fects, The lightneſs of it, and particu- 
larly the ſhortneſs of the ſhare, which 
are the principal things that. render it 
eaſy drawn, make it go very unſteadily 
where it meets with obſtructions. The 
heavier that the plough is, and particu- 
larly the greater the diſtance is betwixt 
the end of the head and point of the 
ſock, it is the more difficult to force it 
out of its direction; and, on the con- 
trary, the lighter that the plough is, and 
the ſhorter this diſtance, the plough is 
the more eaſily turned to a ſide. Now, 
as this plough is ſo much lighter, and 
ſo much ſhorter, than the common 
plough, it muſt be ſo much the more 
unſteady, The ſmall diſtance, from 
the point of the ſock to the point of the 
coulter, makes this plough likewiſe more 

unſteady 
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unſteady than the common plough: for 
the ſmaller that this diſtance is, the o- 
pener is the land in which the point of 
the coulter goes; and therefore the 
coulter itſelf can make the leſs reſiſtance, 
when the ſock meets with any ſhock 
that tends to put the . gh out of its 
direction “*. 

Taz advantage then of this plough 
is, that it is eaſily drawn; the diſadvan- 
tage is, that it is eaſily put out of irs di- 
rection. Theſe things point out the 
kind of land for which it is moſt proper. 
It is not proper for ſtony land, or land 
which riſes in hard clods; but it will 
anſwer very well in land that is ſoft, 
and in which there are few things to 


put 


* Every common plowman will tell you, that, when 
the plough-irons are ſhort, his plough goes kirzle. -. By this 
he means, that it is eaſily turned afide, and is difficult to 
manage, He knows likewiſe that this is the caſe, when 
the points of the irons are near each other. The iron 
plough is in the ſame ſituation with the common plough ; 
when its irons are ſhort, and the points of them near to 
each other, it is eaſily turned out of its direction, and is 
troubleſome to manage. 
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put t out of its direction“. It may be 
added, that the better the lands are im- 
proved, this er will be found the 
more uſeful. 

THERE is one thing that will make it 
very difficult to introduce this plough; 
and that is, it 1s very inconvenient for 
the plowman : for-he is obliged to car- 
ry it to the ſmithy, at, perhaps, a conſi- 
derable diſtance, whenever any thing a- 
bout it breaks, or goes wrong; or even 
when what are commonly called the 
plough-irons need to be laid, or ſharpen- 
ed, which is frequently happening when 
the land is hard. When any part of 
the common plough breaks, which can 
be mended without taking the plough 
aſunder, the wright goes to the field and 

5 does 


Tunis plough is proper not only for all kinds of light 
land, that are free from ſtones, but alſo for clay- land, when 
not too dry. When clay is ſo ſoft, as to turn over with 
whole furrow, the iron plough goes very eaſily through it; 
but when it is ſo hard as to riſe in clods, the ſhocks that 
theſe clods give the plough continually incommode it. 
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does it: and, when the irons need to be 
laid or ſharpened, the plowman takes 
them off. But none of theſe things can 
be done with the iron plough..  When- 
ever it needs any thing to be done to 
it, the ploygh itſelf muſt be carried to 
the ſmithy. This, as it is an inconve- 
nience to the plowman, will frequently 
likewiſe be inconvenient to the maſter ; 
for there are many plowmen that are 
diſpoſed, from lazineſs, to work with an 
ill-going plough, rather than be at ſo 
much trouble as to carry it to a place at 
any diſtance, 


CHAP. XI 


Of ſome general things to be obſerved in ma- 
king the Scots plough. 


1 plough has already been parti- 
cularly deſcribed, and the uſes of 
its different parts ſhown. By attend- 


ing to theſe things, it may be known 
when 
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when it is right made. However, it will 
not be amiſs to mention ſome of the 
principal things neceſſary to be attend- 
ed to; and we ſhall endeavour to do 
this in ſuch a manner, as to be under- 
ſtood by thoſe who are ew 
ed about ploughs. 

In making this 1 care muſt be 
taken that the big ſtilt and the ſheath be 
fixed in ſuch a manner to the head, that 
when the beam is fixed to them, it may 
be exactly in the ſame direction with 
the head, and point neither to the land- 
ſide nor the fur-ſide*, If the beam 
points to the fur-ſide, the plough will 
have too much land; and if it points to 
the land-ſide, the plough will have too 
little land, When an error of this kind 
happens, the wright will endeavour ta 


We it * the way of fitting on the 
lock, 


Turek is no matter though the beam points a little 
to the fyr-ſfide; for the land that is thereby given to the 
plough, is in ſome meaſure balanced by the ſock having 
leſs reſiſtance given from the fur- ſide than from the land- ſide. 


** oy * Y . — : — | 
- % = = * P R _ — 5 > HIT) * — = . 2 
— K. n rr "> — : 4 b hs © 1 * of to by 
ark. . -— = — 4 * — ” hm — bh — — Sr — — „ ys et : | 8 * E 
= — _ and * 6 * — | * 


Book II. 


Of TrI IAEA. 
ſock, and the plowman by the way of 
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putting in the coulter. But if the error 


is great, the plough thus ſet right by 


the way of fitting on the ſock, will be 


heavy to draw, will go very kittle, and 
be in danger of breaking. The reaſon 
of this is obvious: The plough goes with 
its ſhoulder foremoſt inſtead of the points 


of the irons; this makes it heavy to draw; 


the head and the ſock bear againſt one 
another; this makes it go kittle : and 
the draught not being along the head, 
is in danger of breaking the ſheath, or 
tearing the joints. Tf the plough is ſet 
right by the way of putting in the coul- 
ter, the plough will be heavy to draw, 
and the coulter in danger-of breaking, 


or being put out of its place: for the 
coulter not going with its edge foremoſt, 
meets with greater reſiſtance, and there- 


by not only incommodes the plough, 
but is alſo in danger of breaking or loo- 
ſing the wedges by which it is 2 to 
the beam. 


CARE 
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CaRE muſt be taken likewiſe to place 
the beam in ſuch a manner as to give the 
plough neither too much nor too little 
eard. If the beam is placed too high, 
the plough will have too much eard; 
and if it is placed too low, the plough 
will have too little eard. The wright 
determines the poſition of the beam in 
this manner. After he has fixed the big 
ſtilt and the ſheath to the head, and fit- 
ted the beam to the big ſtilt and the 
ſhearh, he applies a rule along the un- 
der fide of the head, which he extends 
forward as far as the point of the beam, 
and then he meaſures the neareſt di- 
ſtance from the rule to the place of the 
beam through which the hole is to be 
bored for the bolt of the muzzle, and 
he adjuſts the beam ſo as to make this 
diſtance greater or leſſer, according as 
the plough is to be yoked. If the plough 
is to be drawn by oxen, he makes this 
diſtance greateſt ; if by two horſes a- 
breaſt, he makes it leſs; and if by four 

horſes, 
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horſes, two abreaſt, he makes it leaſt of 
all. If he finds he has committed any 
error in this, he endeavours to rectify 


it by the way of fitting on the ſock. If 


the error is great, he ſhould not be al- 
lowed to do this, but ſhould be obliged 
to alter the poſition of the beam, which 
may be done with very little trouble. If 
the error be rectified by the way of fit- 
ting on the ſock, the plough will either 
go upon the points of the irons, which 
will make her go very kittle, and at the 
ſame time make a bad fur; or the head 
will go lower than the point of the ſock, 
which will make the plough very. heavy 
to draw. ; 

IN fitting on the ſock, care 0 be 
taken to make it ſtraight with the head, 
and the coulter muſt be placed ſo as the 
point of it may be as low as the point of 
the ſock, and as far forward, or a little 
before it, and, at the ſame time, a little 
to the land- ſide, that ſo it may be in a 
line with the land- ſide of the head. This 

poſition 
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_ poſition of the coulter gives the plough 
a little more land; but this is balanced 
by the plough being confined on the 
land- ſide, and at liberty on the fur-ſide, 
which naturally gives it leſs land. If 
this poſition of the coulter is overbalan- 
ced by the freedom of the plough on 
the fur- ſide, it is neceſſary to give the 
plough more land by the ſock; for it is 
improper to turn the coulter further to 
the land- ſide than to be in a line with 
the land- ſide of the head. 

Ir has been ſaid, that if there is an 
error in the original make of the plough, 
the wright endeavours to rectify it by 
the way of fitting on the ſock. He does 
it in this manner. If the plough has too 
much land, he turns the point of the 
ſock to the fur- ſide; if it has too little, 
he turns the point of the ſock to the 
land- ſide; if the plough has too much 
eard, he turns the point of the ſock a 
little upwards; and if too little, he turns 


it a little downwards; and if the head 
will 
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will not allow any alteration, he gives 
directions to the ſmith to bend the ſock 


to the land- ſide, or to the fur- ſide, up- 


wards, or downwards, as is neceſſary, 
which ſerves the ſame purpoſe. 

Ir has been obſerved likewiſe, that 
the plowman can give the plough more 
or leſs land by the coulter. The coul- 
ter is fixed to the beam by wedges: by 
theſe wedges he can turn the point of it 


either to the land or from it as he plea- 
ſes; or he can turn the fore edge of it a 
little towards the land, or towards the 


furrow. The turning the point or fore 
edge of the coulter to the land gives the 
plough more land, and the turning them 
from the land gives it leſs. 

Carr mult be taken likewiſe to place 
the wreſt and mold-board in a manner 
proper for the deſign of the plough. 
The plough that is generally. moſt ap- 
proved of, and makes the beſt work, 1s 
the one that makes a redd fur below, 
and ſets the fur taken off juſt upon its 

edge; 
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edge; for, by making a redd fur below, 


the whole land is clean plowed, and by 


ſetting the fur juſt on its edge, it is left 


opener, and the harrows make greater 


impreſſion than if it is turned upon its 
back. To make the plough do this on 
light. land, that falls in pieces in turn- 
ing, the wreſt niuſt be ſet low and wide; 
but in ſtiff land, that goes over with 
whole fur, if the wreſt is ſet 1 in this man- 
ner, the plough will be heavy to draw, 
and the fur taken off in danger of fal- 
ling back: for this kind of land there- 


fore the wreſt ſhould be ſet a little high- 


er and narrower. 


In gathering ſteep ridges, it is neceſ. | 


fary that the mold-board be caſt out ve- 
ry much above, or the wreſt very high 
ſet; for without the one or the other of 
theſe, the plough will not be able to 
turn the fur to the brac. Theſe are ne- 
ceſſary likewiſe, when it is intended 
that the fur ſhall not be ſet on its edge, 
but turned upon its back, as is ſome- 
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times found proper. In every caſe, care 
muſt be taken that the mold -· board be 
caſt ſo far outwards above, as to turn the 
furrow ſafficiently; for if the fore part 
of the wreſt makes the fur well redd be- 
tow, and the mold-board does not caſt 
it well out above, having no foundation 
to ſtand upon, it will fall back again 
behind the plough. 

Ir the farmer attends to theſe things, 
he will be able to diſcover where the er- 
ror lies, if the plough does not pleaſe 
him in going, and to give directions to 
his wright how to rectify it. By fre- 
quent trial he will alſo find out the ex- 
act proportions of the different parts of 
the plough, and will be able to give di- 
rections how to make one to go in what 
manner he pleaſes. 


CHAP. 
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c H A b. | XII. 
Fa the methods of yoking cartle in ; poughs., 


Oxsks and oxen are the animals 

uſed for drawing ploughs. Some- 

times the one, ſometimes the other, and 
ſometimes both together. It is impoſ- 
ſible to determine which of theſe is the 
moſt proper. This depends upon the 
kind of food moſt eaſily obtained, the 
other kinds of work required, and the 
expenſe of breeding, or purchaſing. If 
the real labour is to determine this 
without any other conſideration, then 
oxen are to be preferred ; becauſe, as 
they ſtand to the draught, they will o- 
vercome a reſiſtance which horſes will 
yield to. | | 
As it cannot be determined, what 
kind of cattle are moſt proper for the 
plough ; ſo neither can it be determi- 
ned, what number i is neceſſary. This 
depends upon the ſtrength of the cattle, 
Q 2 and 
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5 and the nature of the ſoil. The number 
varies according to the work in which 
the plough is to be employed, and often 
according to the cuſtom of the place, 
and fancy of the farmer“. L 

Tart methods of yoking cattle in 
ploughs vary almoſt. as much as the 
number uſed f. Some of them at firſt 

Tas ſight 


„Al the following varieties are uſed: two horſes ; 
three horſes ; three oxen and one horſe ; two oxen and two 
horſes ; four horſes ; two oxen and three horſes ; four oxen 
and one horſe ; fix oxen ; four oxen and two horſes ; fix 
oxen and one horſe ; eight oxen ; ſix oxen and two horſes ; 

and four oxen and four horſes. The four oxen and one 
horſe, or the ſix oxen and one horſe, are only uſed in a 
ſtrait, when another horſe cannot be eaſily procured. The 
cuſtom of uſing three oxen and one horſe, is but lately in- 
troduced, and is obſerved in very few places: every one of 
the others mentioned is the eſtabliſhed cuſtom in fome part 
of the country. 1 
+ Tur two horſes are in ſome places yoked abreaſt, and 
in others before each other; the three horſes all abreaſt, two 
abreaſt and one before, or all in a line; the three oxen and 
one horſe all in a line; the two oxen and three horſes, the 
oxen abreaſt behind, and the horſes abreaſt before ; the 
four oxen and one horſe, ang the fix oxen and one horſe, 
the oxen in pairs, and the horſe before ; the fix oxen, the 
four oxen and two horſes, the eight oxen, the fix oxen and 
| two horſes, and the four oxen and four horſes, in pairs; 
the four horſes all abreaſt, in pairs, or all in a line. 
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fight are ſo aukward, that it is needleſs 
to conſider them. The only thing wor- 
thy of being inquired into, is, whether 
the cattle ſhould be yoked in pairs, or 
in a line before each other? We ſhall 
therefore conſider the advantages and 
diſadvantages. attending each way, and 
compare them together. 

Tu moſt common way of yoking 
cattle in plonghs is in pairs. There are 
ſome diſadvantages attending this way, 
that are obvious. In plowing the fur- 
rows betwixt ridges, the land-cattle go 
upon the plowed land, and tread it 
down with their feet; this, eſpecially if 
the land is wet, hurts it very much. 

THERE 1s another diſadvantage very 
obvious, When there is but as much 
of the ridge unplowed as to allow the 
land-cattle to go upon it with difficul- 
ty, they are frequently either going in- 
to the oppoſite furrow, and thereby gi- 
ying the plough too much land; or, 
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which is worſe, they are juſtling the fur- 
row-cattle upon the plowed land. 

To remove. theſe mconveniencies that 
attend the plowing with the cattle yo- 
ked in pairs, ſome yoke, them in a line 
hefore each other. It is obvious, that 
cattle yoked in this manner, going al- 
ways in the furrow, neither tread upon 
the plowed land, nor juſtle one another. 
In theſe reſpects the yoking the cattle 
in a line before each other, ſeems to 
have the advantage, 

IT is to be obſerved, however, that 
this method is not quite free from in- 
conyeniencies. When examined, it may 
perhaps be found attended with as great 


inconveniencies as the other. 


Wu Ex cattle are yoked in a line, they 
go all in the furrow. This makes it ne- 
ceſſary to give the plough more land 


than ordinary, either by the ſock or the 
muzzle: for, if this is not done, the head 
and fock being in the ſame direction 


with the beam, and the cattle yoked to 
the 
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the middle of it, the plough will direct- 


ly follow: the cattle, without taking any 


thing off from the land. Now, it is in- 
convenient to be obliged to give the 
plough land either by the ſock or muz- 
zle; for, when the ſock is turned out 
of the plane of the beam, it makes the 
plough heavy to draw; and when the 
muzzle puts the draught too much to 


one fide of the beam, it prevents the 


plough from going upright“. The yo- 
king the cattle in pairs is attended with 
none of theſe inconveniencies: for, in 
this caſe, the quantity of land, which 
the plough has naturally, when right 
made; is ſufficient to make it take off a 
proper furrow. 

- THERE is another inconveniency that 
attends yoking cattle in a line, - ariſing 


from 


Ir is obſerved, that when, by a broad muzzle, the 
draught is removed to a certain diſtance from the beam on 
either ſide, the deſign is fruſtrate. For the plough is ſo 
much turned to one ſide, as to loſe as much by the direction 
of the irons, as is gained by the breadth of the muzzle, 
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from the nature of the animals. Horſes 
and oxen, like men, love their eaſe, and 
are difpoſed to throw the burden upon 
their 'fellows. This they have a better 
opportunity of doing when yoked in a 
line before each other, than when yoked 

in pairs. When yoked' in a line, each 
| pulls by the traces of the one behind 
him; and therefore, tho” it may be 
known when the foremoſt neglects his 
work by the ſlackening of his traces, yet 
it cannot be known when any of the reſt 
neglect their work; for tho? one of them 
does this, yet, by the pulling of the one 
before him, his traces may be fully 
ſtretched. But this is eaſily diſcovered, 
when the cattle are yoked in pairs; for 
then every one of them has a ſeparate 
draught. The goadman or driver knows, 
by the poſition of the yokes or croſs- 
trees, whenever one of them does not 
draw equally with his fellow ; and the 
plowman perceives, by the going of the 


plough, whenever any of the two pairs 
does 


* 
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does. not draw equally with the other“: 
for if the pair that goes foremoſt neglect 
their work, the plough is pulled out of 
the ground; and if the pair that go 
hindmoſt neglect their work, the plough 
is pulled in too deep. The reaſon i is 
obvious; the plough is made to go at a 
proper depth, when the two forces by 
which different directions are given the 
plough, act at the ſame time. If one 
ef them then ſhould ceaſe to act, the 
plough cannot go right. If the fore- 
moſt pair ſhould ceaſe to draw, the 
plough having too little eard for the 
direction of the qraught of the hindmoſt 
pair, will come out of the ground: and 
if the hindmoſt pair ceaſe to draw, 
the plough having too much eard for 
the direction of the draught of the fore- 
moſt pair, will go in too deep. This does 
not hold in an ox-plough : for as the 

foam 


* A horſe-plough is here meant, and it is ſuppoſed that 
there are only two pair in the plough. 


ſoam, by which che — pair draw, 


Plough: i 18 in the ſame direction; and 
therefore, tho? any of the pairs ceaſe to 
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is fixed to the yoke of the hindmoſt 
pair, the whole force applied to the 


draw, there is no ne in the go- 
ing of the plough. 
TER is yet another inconveniency 
chat attends the common way of yoking 
cattle in a line before each other. When 
the fore cattle are all yoked to the tra- 
ces of the hindmoſt, it is obvious, that 
as the beam, to which the draught is 
fixed, is much lower than his ſhoulders, 
by which the reſt pull, ſuch a weight 
muſt be laid upon his back or ſhoulders 
as muſt render him incapable of giving 
any aſhſtance *, Beſides, as the whole 
force is applied in the direction of the 
traces of the hindmoſt horſe; it cannot 
| have 

* Perſons that yoke cattle in a line are obliged to put a 
kind of ſaddle betwixt the back of the hindmoſt and the 


back-rope ; this indeed prevents the horſe's back from be- 
ing galled, but does not fave him from the weight. 


— 
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have. ſuch influence on the plough; as 


when a part of it is in a direction more 
horizontal. When à body is to be mo- 
yed forward in any direction, the nearer 
that the direction of the force applied 
approaches to the direction of the body, 
it acts with the greater influence. And 
therefore, as the plough moves horizon- 
tally, and as the direction of the united 
draught of a plough with the cattle yo- 


ked two abreaſt, is more horizontal than 


the direction of the draught in a plough 
with the cattle yoked in a line, the ſame 
force applied will have greater influ- 
ence. 

WEN theſe two different ways of 
yoking cattle in ploughs are thus conſi- 
dered and compared together, it is difh- 
cult to determine which ought to be 


preferred, Each of the two ſeems prefe- 


rable to the other in a certain fituation. 
When the land is tiff, and the labour 
ſevere, the yoking the cattle in pairs 
ſeems preferable, as it is certainly the 

ſtron gelf 
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ſtrongeſt draught; and when the land is 
wet, and in danger of being much hurt 
by the treading of the cattle, the yoking | 
them in a line before each; other ſeems 
preferable; as thereby they are confined 
to the bottom of the furrow, which is 
the firmeſt part of the land, and 2 
ed from doing harm, ? 

Wren a perſon uſes two or more 
ploughs, it is a very proper way to have 
one with the cattle yoked in a line, and 
the reſt with the cattle yoked in pairs, 
The ploughs with the cattle yoked in 
pairs continue as long as the land-cattle 
have room to go eaſily upon the firm 
land; and 'the plough, with the cattle 
yoked in a line, follows, and clears up 
the furrows. In this way the cattle yo- 
ked in pairs do no damage, and the 
_ cattle yoked in a line are never uſed but 
where they are of real benefit. 

To perſons that incline to yoke the 
cattle in a line before each other, it will 
not be amiſs to point out a way to re- 

move 
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move the incenveniency laſt mentioned, 
and ſhow how the cattle may be yoked 
ſo as to lay no additional weight on the 
back or ſhoulders of the hindmoſt horſe, 
and to make the direction of the draught 
more horizontal. This is done by ma- 
king the traces of the horſe next to the 
plough but one, very long, and fixing 
them, not to the ſhoulders of the horſe 
behind him, but to the croſs- tree, and 
by fixing the traces of the horſe before 
him, not to his ſhoulders, but to his 
traces at the place where the back- rope 
is fixed. By this the hindmoſt horſe is 
delivered from the burden laid upon 
him in the other method, as his draught 
is entirely independent of that of the 
reſt. There is indeed ſome weight laid 
upon the horſe immediately before him, 
to whom the others are yoked. But 
this is but ſmall; for his traces are near- 
ly in the ſame direction with theirs, and 
they are yoked to him at a place lower 
than his ſhoulders. By this, likewiſe, 

7. 3 wy 
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the direction of the united draught is 
more horizontal, when there are three 
or mort horſes yoked; it is even more 
horizontal than when the cattle are yo- 
kedl in pairs. In a four-horſe plough yo- 
ked in pairs, the two forces are equal; 
but in a four-horſe plough, yoked in 
this manner, the force moſt horizontal 
is to the other, as three to one. 

Tux traces of the horſe hindmoſt but 
one being long, will incommode the 
hindmoſt horſe in turning, if they have 
nothing to ſupport them. To prevent 
this, two links muſt be fixed to the 
ſhoulders of the hindmoſt horſe, and 
the traces paſſed through them; the 
Iinks long enough to allow the traces to 
be ſtretched. 

WHEN two horles are ſufficient for 
the draught, the yoking them in this 
manner deſcribed for the two hindmoſt, 
removes, alſo, the ſecond inconvenience 
mentioned, that attends the yoking the 
cattle in a line; for the plowman diſ- 
cerns, by the going of the plough, when 

any 
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any of them neglect their work, in tlie 
ſame manner as when there are four 
horſes in the plough yoked in pairs. 

Tat ordinary method of yoking 
oxen, is attended not only with all the 
inconveniencies of yoking cattle in pairs, 
but alſo with the laſt mentioned inconl 
yeniency of yoking cattle in a line: for 
the foam, by which the foremoſt cattle 
draw, is fixed to the yoke of the hind: 
moſt pair. Their yoke being higher 
than the beam, a great weight is laid 
upon their necks by the drawing of the 
foremoſt cattle. This inconveniency 
may be removed, and the oxen yoked 
in ſuch a manner, as to give two direc+ 
tions to the plough, as is done when 
horſes are yoked in pairs ; by which the 
draught will likewiſe be made ſtronger: 
To do this, the ſoam of the pair imme- 
diately before the hindmoſt muſt be fix- - 
ed, not to their yoke, but to the beam ; 
and, to prevent this ſoam from incom- 


moding the hindmoſt in turning, a link 
mult 
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muſt be fixed to cheir yoke for 1 it to paſs | 
through, the link long enough to allow 
the ſoam to be fully ſtretched. When 
there are more than two pair in the 
plough, as is moſt. common, the largeſt- 
ſized cattle ſhould be placed next the 
plough, and the ſmalleſt-fized immedi- 
| ately before them: for the lower that 
the yoke of theſe laſt is placed, the near- 
er will the direction of their foam be ta 
the foam of thoſe before them; and 
thereby the leſs weight laid upon their 
necks. This method of placing the cat- 
tle is contrary to the ordinary way: for 
it may be obſerved, that the ſmalleſt. 
ſized oxen are always placed next to the 
plough. But for the ſame reaſon, that 
theſe are placed neareſt the plough, in 
the ordinary way of yoking, ought they 
to be placed in the middle, in the other 
way: for the ſmalleſt-{1zed oxen are 
placed next the plough in rhe ordinary 
way of yoking, that ſo their yoke, to 
which the foam of the pair before them 
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18 fixed, may be as low as poſſible: for 
the lower that it is placed, the nearer 
the directions of the two ſoams approach 
each other, and the leſs weight is laid 
upon the necks of the hindmoſt pair- 
And, for the ſame reaſon, the loweſt- 


ſized oxen ſhould be placed in the mid- 
dle, when yoked in the manner propoſed, 


that ſo they may be leſs incommoded by 
the pair before them. : 

A METHOD of yoking oxen has been 
lately introduced, which, if known, will 
probably in a ſhort time be univerſally 
practiſed. It is not liable to the incon- 
veniencies attending the ordinary me- 
thod. Inſtead of heavy yokes lying up- 
on their necks, which muſt be a great 
interruption to their drawing, they are 
yoked in the ſame manner as horſes with 
brechems, collars, and traces: The bre- 
chems are made of the ſame materials, 
and are of the ſame form with thoſe uſed 
for horſes, only the upper part is open, 
for the conveniency of putting on and 
9 taking 
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taking off, and tied by a piece of cord. 
Oxen with theſe brechems, and traces, 
may be either yoked in a line, or in 
pairs. If in pairs, inſtead of uſing a 
ſoam, and croſs trees for the ſecond pair, 
as 1s commonly done in a four horſe 
plough, this pair may be yoked to the 
croſs trees of the pair behind them, in 
the ſame manner as we have directed 
the ſecond horſe to be yoked in a horſe 
plough, when they are in a line. 
Ir, in conſidering the - moſt proper 
method of yoking cattle in ploughs, we | 
had nothing in view but the ſtrength 
of the draught, and conveniency of the 
cattle; we would always recommend the 
yoking the cattle in ſuch a way, as to 
apply two forces to the plough in diffe- 
rent directions. But as we muſt alſo 
have in our view the going of the 
plough, hence it becomes neceſſary to 
obſerve, that ſometimes it is an advan- 
tage, to have the draught of the whole 


cattle in the ſame direction. 
| IN 
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In plowing lea, where the ſward is 
tough, or any kind of land where there 
are interruptions from roots, or the 
hardneſs of the bottom; the plough, if 
two forces are applied to it in different 
directions, goes very unſteadily, ſome- 
times too deep, and at other times too 
ſhallow ; and is very difficult to manage. 
The reaſon is obvious: When the plough 
meets with fach interruptions, -as tend 
to make it go deeper, or ſhallower, than 
its ordinary way of going; if, at the 
ſame time, the force that acts contrary 
to the interruption ceaſes; then the 
plough, in ſpite of all the attention of 
the plowman, will either ſtart out of 
ground, or go in too deep, according to 
the tendency of the interruption. But 
when there is only one force acting up- 
on the plough, it is, in ſome reſpec, like 
the wheeled plough; it goes ſteadily, 
and at a certain depth; at leaſt, it is not 
ſo difficult to manage it, as when there 
are two forces acting in different direc- 
R 2 tions: 
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| E. tions: for tho' ſome of the cattle, at the 
4 time when the interruption is given, 

ſhould ceaſe to draw, yet the draught 

continues {till in the ſame direction, and 

the plowman has only the alteration, oc- 
* caſioned by the interruption, to rectify. 
| . Every perſon knows, that an ox-plough 
_. goes much more ſteadily than a horſe- 
plough: and this is oceaſioned, not on- 
| ly by the nature of the animals, oxen be- 
"ij ing more ſteady in drawing than horſes, 
«iff but alſo by the manner of yoking them- 
oxen. being yoked in ſuch a manner, as 
that one force only is applied to the 
plough. 

Tus it appears, that no abſolute de- 
termination can be given, which of theſe 
two ways of yoking cattle in ploughs is 

i to be preferred, Men muſt weigh the 
advantages and diſadvantages attending 

each way, and determine according to 
circumſtances. If the land is of a kind 
5 not eaſily plowed, the cattle not well 
3 trained, and the plowman not expert, 
x X | | | the 
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the work will be beſt performed, if there 
is only one force applied to the plough®, 
But if the land is eaſy plowed, that is, 
has few things in it to incommode the 
plough in going; if the cattle are well 
trained, and the plowman expert, the 
work will be well enough perform- 
ed, and the labour leſs ſevere upon the 
cattle, if two forces are applied to the 
plough in different directions, 


C HAP. XIII, 


Of plowing, 


HE action of the plough, in ſtir- 
ring and turning over the ſoil, is 
called 


* Wren there are four horſes in the plough in pairs, 
they are commonly yoked in ſuch a manner, as to apply two 
forces to the plough in different directions. If it is found 
proper to apply but one force to the plough, and keep the 
horſes yoked in pairs, the firſt pair muſt be yoked to the 
laſt, in the ſame manner as the two laſt horſes are common- 
ly yoked to each other, when there are three or four yokeg 
in a line. 
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called plowing, Plowing then ſerves 
the followin, g purpoſes: It increaſes the 


fogd of plants, enlarges their paſture, 


prepares the vegetable food for entering 
their roots, deſtroys weeds, and removes 
wetneſs, 


PLowING increaſes the food of 
plants, by opening the ſoil to receive 
the yegetable food from the air; and 
by enlarging the ſurface, and thereby 
expoſing a greater quantity of the ſoil 


to its influence“. 


PLOWING enlarges the paſture of 
plants, by opening, the ſoil, if too ſolid, 
and making it firm, if too light f. 

PLow1NG prepares the vegetable 


food for entering the roots of plants, by 


reducing vegetables to a ſtate of corrup- 

tion, and diſſolving oils Þ, 

_ Prowins deſtroys weeds, by ma- 

king their ſeeds vegetate, and then tear- 
| ing 


* See book I. chap. 4. + See book I. chap. 6. 


x See book I. chap. 7. 
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ing up the young plants; and by expo- 
ſing their roots to the drought “. 

PLowix removes wetneſs, by lay- 
ing up land in proper ridges f. | 

Ir may be ſaid, therefore, that plow- 
ing is one of the moſt important opera- 
tions in agriculture; and that the great- 
eſt care is to be taken in the performance 
of it. 

Tnovck plowing in general ſerves 
all the purpoſes mentioned, yet com- 
monly one of them only is chiefly in 
view; and according to the deſign in 
view the work is to be performed. 

Wurm the deſign of plowing is to 
increaſe the food of plants, the ſurface 
cannot be made too uneven; for the 
more uneven that the ſurface is made, 
the greater quantity of the ſoil is expo- 
ſed to the influence of the air, and the 
greater quantity of food procured 4. 


WIEN 

See book I. chap. 12. and 14, See book I. chap. 15. 

t Tux increaſing of the food of plants is often the chief 

deſign of fallowing, and of giving the barley-land the win- 
ter and ſpring plowing. 
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WN the deſign of plowing is to 
enlarge the paſture of plants, that kind 
is beſt that goes deepeſt, (provided the 
{oil allows), and moſt effectually breaks 
the mold; for the deeper that the plough 
goes, the greater quantity of ſoil is em- 
ployed in vegetation; and the more ef- 
fectually that the mold is broken, the 
larger is the paſture in the fame quan- 
tity * . 

Wren the deſign of plowing is to 
| ae root-weeds, the ſurface cannot 
be left too rough, nor the earth of the 
furrow raiſed in too large pieces; for 
the rougher that the ſurface is, and the 
larger the pieces of earth raiſed, the 
drought. has the eaſier acceſs, and more 
effectually operates in che deſtruction of 
the roots. 

WEN the deſign of plowing is to 
deſtroy ſeed-weeds, the ſurface cannot 


be made too ſmooth, nor the mold too 
much 


Tux enlarging the paſture of plants is the chief deſign 
of plowing, when ſeed is to be ſown immediately after. 
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much broken: for the ſmoother that the 
ſurface is made, and the more effectually 
that the mold is broken, the ſeeds are 
the more expoſtd to the influence of the 
air, the ſap better preſerved, and their 
vegetation the more encouraged*. 
Wrxn the deſign of plowing is to 
remove wetneſs, the land muſt be laid 
up in high and narrow ridges; for the 
greater number that there are of fur- 
rows, there are the greater number of 
drains; and the higher that the ridges 
are, the more eaſily the water finds its 
way to the furrows f. 
Tus we ſee how this operation of 
plowing is to be performed, according 
to the chief deſign in view, It often 
happens, however, that land is in ſuch a 
condition as to require more than one 


of theſe advantages which plowing is 
intended 


* Taz deſtrution of weeds of both kinds is often the 
end propoſed in ſummer-fallowing, and when the barley- 
land gets the ſpring-furrow. 

| Sx next chapter. 
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intended to promote. Theſe are ſome- 
times conſiſtent with each other, and 
the land may be plowed i in ſuch a man- 
ner as beſt to promote all of them. Thus 
land is ſometimes, at the ſame time, 
poor and wet, and full of root-weeds: 
now, it may be plowed in ſuch a man- 
ner, as 4s, moſt proper for increaſing its 
food, removing its wetneſs, and deſtroy- 
ing its weeds: for, by one plowing, its 
ſurface may be made uneven, which fits 
it for receiving an increaſe of fogd; it 
may be formed into narrow and ſteep 
ridges, which beſt removes its wetneſs; 
and the earth may be raiſed in large 
Pieces, which beſt expoſes. the roots of 
the weeds to be deſtroyed by the drought. 
AT, other times the land is in ſuch a 
fituation, that the adyantages which it 
requires from plowing are inconſiſtent 
with each other, and it cannot be plow- 
ed in ſuch a manner as is moſt proper 
for promoting all of them. Thus land, 


at the e ſame time, may be full both of 
ſeed- 
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ſeed· weeds and of root-· weeds: now, it 
cannot be plowed in ſuch a manner as 
is moſt proper to deſtroy both; for, by 
one plowing, it cannot be raiſed in pie- 
ces and left rough, which is neceſſary 
to deſtroy root-weeds, and have the 
mold broke and be made ſmooth, which 
is neceſſary to deſtroy ſeed-weeds. This 
makes it neceſſary to have one of theſe 
things chiefly in view at firſt, and to 
conſider which of rhe two it is proper 
to begin with, and how the work may 
be performed in ſuch a manner, as the 
other may moſt eaſily ſucceed. Thus, 
in the preſent caſe, the land ſhould be 
plowed, ſo as to be raiſed in pieces, and 
to be left rough; and in that condition 
it ſhould be allowed to ly, till the 
drought may be ſuppoſed to have de- 
ſtroyed the roots; and then it may be 
reduced, the pieces broke, and the ſur- 
face made ſmoath, in order to deſtroy 
the ſeeds. : | 


Ix 
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f Ix plowing there are ſome general 
rules to be obſerved, whatever i is the de- 
ſign of it. Thus, land is never to be 
plowed when it is wet. When land is 
plowed wet, the deſign of plowing, 
whatever it may be, is fruſtrated ; and 
this holds true in every kind of foil. 
Wx ſtiff foil is plowed wet, by 
drying too ſuddenly it becomes ſo hard, 
that it can receive no benefit from the 
air, and the paſture in it is entirely ſhut 
up: root-weeds ſtrike root again before 
the drought reaches them; and if there 
are any ſeed-weeds, the ſurface cruſts ſo 
ſoon, that they are prevented from ve- 
getating. | is. bfittt 
Wren light ſoil is plowed wet, tho 
it. may receive ſome benefit by expoſing 
a larger ſurface to the influence of the 
air, yet its pores, being full of water, 
will prevent its paſture from being en- 
larged; and the root-weeds that are in 
it, will not be deſtroyed ; they will ra- 
ther flouriſh, by being tranſplanted in- 
„ 
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to a new paſture*, In both kinds of ſoil 
the labour is very ſevere upon the cattle, 
and the land is greatly damaged by their 
going upon it, and treading it down 
with their feet. 

Tus it is alſo to be obſerved, that 
whatever is the deſign of plowing, the 
quantity of firm land taken off from the 
ſurface by the plough in going, ought 
not to exceed the wideneſs of the fur- 
row which the plough makes below. If 
it does, the land is not clean plowed; it 
is only ſcratched, and a quantity of the 
foil is left below untouched betwixt eve 
ry furrow that the plough makes. 

THE quantity of firm land to be ta- 
ken off by the plough, depends upon 
the deſign of plowing, and the nature of 
the ſoil. ; 

WHEN the deſign of plowing is to- 

| Increaſe 
* By light ſoil is here to be underſtood not ſandy, but 
ſpungy moſly ſoil. The ſandy foil is in its nature ſo free, 


and, at the ſame time, ſo compact, that little alteration can 
be made in its paſture by plowing. | 


- 
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iberens the food of plants, and deſtroy 


root-weeds, whether the ſoil is ſtiff or 
light, as great a quantity may be taken 


off as the plough can take convenient- 
ly; becauſe the greater that the quanti 
ty is which the plough takes off, the 
rougher and more uneven the ſurface is 


made; and the rougher and more un- 


even that the ſurface is made, the more 

food is procured, and the root-weeds 
more effectually deſtroyed. 

WIuEx the deſign of plowing is to en 

large the paſture of plants, and deſtroy 


ſced-weeds, tho” a large quantity may 


be taken off in light ſoil, that naturally 


falls in pieces when turned over, yet a 


ſmall quantity ought to be taken off in 
ſtiff land that is not ſo eaſily reduced; 


becauſe the ſmaller that the quantity is 


which the plough takes off, the ſoit is the 
more effectually broken, and the ſur- 


face made the ſmoother; and the more 


effectually that the mold is broken, and 
the ſmoother that the ſurface is made, 
the 


3 fu jo aA. 


Chap. XIII. Of Plywing. 271 
the paſture is the more enlarged, and 
the weeds more effectually deſtroyed. 
This is agreeable to the ordinary prac- 
tice, introduced no doubt from expert- 
ence; for we find that a much leſs quan- 
tity is taken off when land 'gets the 
ſeed· furrow, the chief deſign of whick 
is to enlarge the paſture, than at any 
other plowing. 

In the directions which we have gi- 
ven about plowing, we have had chiefly 
in our view land employed in tillage; it 
is neceſſary to add ſomething with re- 
ſpect to the plowing lea, or opening up 
graſß· ground. 

THE Engliſh writers on Aneutüne 
when giving directions about the open- 
ing up of graſs- ground, always ſuppoſe 
that the land is to be ſummer-fallowed; 
and they recommend to plow as deep 
at firſt as the nature of the foil will al- 
low. They aſſign this reaſon, That it 
is not poſſible to plow deeper afterwards. 
They likewiſe direct to turn the earth 

| upſide 


; 
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1 


_ upſide down, or on its back, as we have 


called it. The ,reafon they aſſign for 


this, is, that the ſward or turf may be 
the ſooner rotten*. 


Saw perſons have tried this method 
of breaking up graſs-ground in Scotland, 
but they found great difficulty in redu- 
cing it: and, notwithſtanding the aſler- 
tions of ſome of the Engliſh writers, we 
have reaſon to believe that many find it 
ſo likewiſe in England; for Mr Tull, in 


his chapter upon ploughs, tells us, That 


if the turf ly long without being turn- 
ed, the graſs from the edges will ſpread 
and form a new turf, and that the roots 
often ſet up new heads, and the former 
heads are converted to roots. As Mr 
Tull's deſign is to ſhow the neceſſity of 
the four-coultered plough, we need not 
doubt but he has a little exaggerated the 


matter; for, upon a narrow inſpection, 
it 


* Tn1s however is not the ordinary method uſed in Eng- 
land; as in Scotland they plow ſhallow and narrow in 
winter, and ſow oats in the ſpring. | 
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it will be found, that if turf is turned 
upon its back, the graſs will grow only 
from the ſides. However ” we may Con- 
clude, from what he ſays, that the land 
in England is. not ſo eaſily reduced in 
this manner, as ſome of the 3 
tend“. | | 
O our rich lands l in Sensen we fol- 
low a method the very reverſe of this 
which has been mentioned. We com- 
monly ſow after one plowing of graſs- 
ground, and we plow as ſhallow and 
narrow as poſſible ; and alſo ſet the turf 
as exactly as poſſible upon its edge. It 
is not our buſineſs in this place to con- 
1 ſider 

* Taz author of the new ſyſtem of agriculture, in giving 
directions about the method of breaking up graſs-ground, 
mentions only three plowings before ſowing with wheat, 
whether in ſtiff or light land. He propoſes, that the firſt 
plowing ſhould be begun about the firſt of April, and end- 
ed about the middle of June; and that the ſecond ſhould be 
begun about the middle of June, and finiſhed about the end 
of July. If the ſecond plowing is begun on the ſame part 
of the field where the firſt plowing was begun, the turf, 


he ſays, will þe found ſufficiently rotten when it is burned | 
up again. 
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ſider:the propriety-of Weng after one 
fürrow. ow e nn, that if 


er ; and if there is a * orop, 
the turf will be completely rotten before 
next ſeaſon. What we have to conſider, 
is, which is the moſt proper method to 
break arid reduce the turf. May I be 
allowed to ſay, without giving offence 
to Improvers, that the Scots method is 
rather the beſt? It is certain, that the 
thinner and narrower that the turf is ta- 
ken off, It is the more eaſily torn aſun- 
der; and the more exactly that it ſtands 
on its edge, the harrows' in going acroſs 
take the firmer hold, and make the 
greater impreſſion. | 

Ir this kind of graſs-ground i is plow: 
ed before winter, in the manner men- 
tioned, ſhallow and narrow, and the 
turf ſet upon its edge, it may be expect- 
ed, if we are favoured with a little froſt, 
that in the ſpring the turf will be in 
ſich a condition, as to be eaſily torn a- 
ſunder 
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ſunder by the harrows, and the land ĩt- 
ſelf in a proper condition to be ſown 
with oats, or to be ſummer-fallowed, and 
ſown with wheat. 

Ou barren lands we break up in che 
ſame manner as recommended by the 
Engliſh writers, plow deep, and turn 
the turf over on its back. It ſeems, 

that the plants which grow on theſe 
lands, have tougher and ſtronger roots 
than thoſe that grow on rich lands. 
This makes it more difficult to break 
the turf. If the earths of the furrows 
are ſet on their edge, the harrows turn 
them back, inſtead of tearing them a- 


ſunder. This happens whether the land 


is plowed deep or ſhallow. But when 
the earths are turned on their back, 
and the land plowed deep, the harrows 
raiſe a kind of mold upon the back of 
the turf, by which the hollows betwixt 
the earths are filled up, and nouriſhment 
afforded for the ſeed, the greateſt part 
of which falls into theſe hollows. 

8 2 THERE 


276 Of Tire xk. 


Turk is another method propoſed 
for opening up graſs-gronnd, and that 
is by trench-plowing! This manner of 
plowing is performed by one plough 
following another in the ſame track. 
The plough that goes firſt, turns over 
the fward or turf; and the one that fol- 
I: turns up fome inches of ſoil upon 

By this method there is ſufficient 
— nc provided for the crop, and 
the | ſward is rotten before next feaſon*. 

Tars kind of plowing needs not. be 
confined to the opening up of graſs- 
| ground; it may be uſed in any | foil that 
15 deep; ; for by! it ſome new ſoil is turn- 
ed up, and a greater quantity employed 

in vegetation. 
CHAP, 


Tux plough that goes firſt ſhould have a feathered ſock, 
if the land will allow 3 it, and the mold- board ſhould be caft 
Far outwards above, where it is fixed to the leſter handle. 
For this kind of ſock is moſt proper for raifing the ſward; 
and this kind of mold-board for turning it upon its back. It 
is neceſſary to add, that where the foil is ſhallow, the-turf 
ſhould be taken off as thin as poſſible. - 


Chap. XIV. Of Ridges. Bay 
junk If een 
Oo rithes. 


IT has already been obſerved, that 
1 plowing in ridges is proper for re- 
moving wetneſs. Every furrow becomes 
a kind of drain: the rain that falls upon 
the ridge makes its way to the furrows, 
and by means of them is conveyed a- 
vay from the field“. 
PLowiNG in ridges is alſo proper for 
enlarging the ſurface. It is certainly 
an advantage to have the ſurface enlar- 
ged. Thereby not only a greater quan- 
tity of ſoil is expoſed to the influence of 
the air, but alſo a greater quantity of ir 
actually employed in vegetation. There 
is no more ſoil added to the field by en- 
larging the ſurface; but ſome of the ſoil 
that lies buried, while a field is in its 
natural ſtate, is expoſed to the air, and 
brought 


* See book I. cllap. 15. 
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brought within reach of the roots of 
plants, when it is laid up in ridges. 
Some of the plants which we cultivate 
in our fields, have what are called hori- 
zontal roots; that is, roots that creep a. 
long the furface, and go down but a 
ſhort way. Now, it is obviouſly an advan- 
tage to theſe plants, to have a quantity 
of the ſoil below, to which their roots 
cannot extend, brought within their 
reach, which is done A enlarging the 


ſurface. 
THE top rooted Sits that i is, ſuch 


as puſh one principal root perpendicu- 
larly downwards, have alſo horizontal 
roots, by which they are nouriſhed; and 
therefore it muſt likewiſe be an advan- 
tage to them, to have the ſurface enlar- 
ged. wy 
J 0o illuſtrate this farther,” let us ſup- 
poſe, that the roots of plants upon a 
field extend themſelves through the 
whole ſoil within four inches of the ſur- 


face. Now, it is obvious, that there is 
more 


e 
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more ſoil within four inches of the ſur- 
face, when the ſurface is enlarged, by 
ridges, , than when the d is ing 
quite flaTwttm. 1 
Fon theſe chings init it nom 
that. a field contains more food, and has 
a larger paſture, when. in ridges, than 
when laid down level. 
Ir muſt 22 ** Going 
_ conſiderable perſons are of a different 
opinion; and as this is the caſe, it will 
not be improper to conſider what is ad- 


vanced by them. | 
There are ſome who mention the per- 


pendicular growth of plants, as an evi- 
dence, that a ſurface, however much 
extended, can ſupport no more plants 
than the horizontal baſe. Tho! the fact 
is allowed, that plants grow perpendi- 
cularly, and that ĩt 1s impoſſible to place 
more of them upon the ſurface than up- 
on the baſe; yet it does not follow, that 
a field, when its ſurface i is enlarged, can 
nouriſh. no more of them: and it is to 


be 
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be remembered; that it is not more room 
which we contend for, but more nou- 
riſhment. We may further obſerve, with 
reſpect to the growing of vegetables, 
that the enlarging the ſarface has this 
other advantage; it gives the plants more 
air, and thereby prevents them from 
falling down and lodging. 
Mx bv HAM EL, toſhow: clan the en- 
farging the ſurface by ridges is a real 
diſadvantage, obferves, that ſuppoſing 
the ſlope in ridges is one foot in fix, 
yet the ſurface will be to the horizontal 
baſe only as 76 to 75, which, he ſays, 
is but a ſmall advantage, when compa- | 
red to the toſs by the furrows. 
In anſwer to this, it needs only be 
faid, that there is no loſs by the furrows, 
unleſs when they are a real 'advantage 
to the reſt of the field. When land is 


dry, the corn is as good i in the furrows 
as in any part of the ridge; and when 
the land is wet, the furrows ſerve for 


drains, and the loſs by them is more 
than 
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than made up, by the advantage which 
the reſt of the field receives by Wang 
drained. qs 54] 
We may . conclude in * 
general, that the way of plowing in 
ridges is preferable to the _ af _ 
ing without ridges *. | i 
Havinc ſhown, that i — ad- 
vantageous as they remove wetneſs, and 
enlarge the ſurface, it is neceſſary now 
to conſider what kind of ridges are moſt 
proper for anſwering the ends propoſed: 
As ridges remove wetneſs, when the 
foil:is wet, the ridges ought to be nar- 
row. For the greater:number that there 
are of ridges, there are the greater num- 


* 


ber 


Ir is a cuſtom in ſome places, to plow without making 
ndges. It is done in this manner: The plough enters 
in the outſide of the field, and goes round and round it 
till it is near finiſhed, and then plows out what remains, 
in the ſame manner, as if it was a ridge. Thus the field 
is left without ridges, having only one furrow for a ſhort . 
way in the middle of it. At the next plowing this may be 
reverſed, the ridge in the middle of the field gathered up, 
and the plough go round and round the ridge till the whole 
field is plowed. 
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ber of drains. When the ſoil is wet, the 


ridges ought alſo to be ſteep. For the 
ſteeper that the ridges are, the water 
more eaſily finds its way to the furrows. 
Wren the ſoil is very dry, it is ſub- 
mitted, if narrow ridges are not proper 
likewiſe; for by altering the ridges, and 


turning the furrows into the crowns, 


and the crow¾uns into the furrows, a quan- 
tity of freſh ſoil is always employed in 
vegetation. When the crown of a ridge 
is turned into a furrow, it is obvious 
that ſome freſh ſoil is turned up, which 
was not employed in vegetation in. its 
former ſituation; and the greater num- 
ber there are of ridges, there is the 
greater quantity of freſh ſoil employed. 

WHen the ſoil is juſt fo wet as to oc- 
caſion loſs in the furrows, then the ridges 
ſhould be ſomewhat broader; for, in 
in this caſe, the fewer there are of fur- 


_ rows, there is the leſs Ioſs. 


Ix is proper to obſerve here, that a 


difference ſnould be made betwixt the 
ſituation 
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ſituation of land in the winter, and its 


ſituation in the ſummer. It may be 
convenient ſometimes, when winter- 


grain is to be ſown, or when the land is 


to get winter- fallowing, to make the 
ridges very narrow; and, when ſummer- 
grain is to be ſown, to make them 
broader. 

As it is an advantage to have the ſur- 
face enlarged, the ridges ought to be 
made high in the middle, or crown; for 
the higher that the ridge is made, the 
more is tlie ſurface enlarged. | 

Wu the ſoil is ſhallow, the ridges, 
if broad, cannot be high raiſed, without 
depriving the furrows of ſoil: and there- 
fore, to enlarge the ſurface on fuch land, 
the ridges muſt be made narrow; for 
this both enlarges the ſurface, and pre- 
vents the furrows from going below the 
al 
| Wax the ſoil is deep, the ridges may 
be made broader: for tho? the ridges 
are raiſed in the crown, yet {till there 

is 
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is foil left in the furrows. But then the 
ridges muſt not be made too broad: for 
it is evident, that narrow ridges give 
more ſurface than broad ridges, of the 
ſame degree of ſteepneſs; and do not 
cover the lower parts of the ridges fo 
much from the influence of the ſun and 
winds. 

Ir s neceſſary to obſerve; thut tho), 
is. che general, it is recommended to 
_ -raiſe the ridges in the crown, to enlarge 
the ſurface, and to allow the water more 
eaſily. to find its way to the furrows; 
yet, in ſome low flat-lying land, it is 
proper to make the ridges as flat as poſ- 
ſible, in order to raiſe the furrows; for 
the higher that the furrows are raiſed, 
there is, in ſome caſes, the greater com- 
mand of the water, and it is the more 
eaſy to find a fall for conveying it a- 
way. 

Ir is neceſſary to obſerve bkewile, 
that flat ridges have this advantage over 
| ſeep ridges; they can be ſown with 

greater 
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greater exactneſs. It 78 obvious from 
the method of ſowing,” that in ſowing 
ſteep ridges, it is not poſſible to prevent 
too great a proportion of the feed from 
falling into the fiirrows. - It is obvious, 


likewiſe, that this proportion is increa- 


ſed by harrowing, Whereas, in fowing 
flat ridges, the ſeed 1 is equally ſcattered, 
and the harraws do not remove it from 
its place. 
Fx ou theſe obſervations it is evident, 
that ſoils in different ſituations require 
to be laid out in different kinds of 
ridges. It is abſurd, therefore, to af- 
ſert, that, in every caſe, one kind of 
ridges is preferable to another; that 
narrow ridges are better than broad 
ridges, and flat ridges better than ſteep 


ridges. In ſome ſituations, one kind 
of ridges is moſt proper; and, in other 
ſituations, another kind i is moſt proper. 
Every perſon ought, therefore, to conſi- 
der the nature of the ſoil he has to deal 
with, conſider the advantages and dit. 

advantages 
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advantages of each kind of ridges, and 
then determine which are moſt proper. 
Wu kx there is nothing in the nature 
of the; ſoil to determine what kind of 
ridges. are moſt, proper, then narrow 
ridges are to be preferred; for this rea- 
ſon, that a quantity of land in narrow 
| ridges is {qaner plowed than when in 
broad. It is obvious, that the two firſt 
furrows which the plough takes off from 
the ridge, are,wider than any taken off 
. afterwards, eſpecially if the' plough be- 
gins in the furrow, as is frequently the 
caſe; ſo that the greater number there 
are of ridges, the field is the ſooner 
plowed, Beſides, when, ridges are broad, 

it is obvious, that the plough has more 
work, and muſt take longer time in 
turning, than when they are narrow. 
But then it 1s ſuppoſed that the ridges 
are ſtraight and equal. If they are not, 
the greater number there are of them, 
the greater is the trouble, and the more 


time is ſpent in plowing. This, how- 
ever, 
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ever, it muſt be owned, is of no great 


importance; becauſe it ſeldom happens, 
that the kind of ſoil does not determine 
what kind of ridges are moſt proper. ' 

HavinG conſidered the kinds of 


ridges proper for land, according to its 
different ſituations; it is proper to in- 


' quire, whether there are any qualities 


which ridges ought to have, whatever 
is the ſituation of che land. 


Ir will eaſily appear, that all rid ges 


ought to be made ſtraight. Crooked 
ridges are attended with ſeveral incon- 
veniencies, In plowing them, the cat- 
tle are not always going exactly in the 
fame direction with the plough; ſhort 
turnings are often neceſſary, as fields 
are generally bounded by ſtraight lines, 
or Jines not crooked in the fame man- 
ner with the ridges; and, when there is 
a ſmall deſcent, the water, as it runs in 
the furrows, meets with reſiſtance. *- 

IT is obvious, that when the plough 
goes in a curve, as it does in plowing 


P \ 


crooked 


* 


* - erogked ridges, the draught is not in 


the ſame direction with the beam, but 


is either to the right or left of it; and 
this gives the plough either too much 


or too little . ; 

IT is obvious likewiſe, that, ak 
ridges are crooked in a manner different 
from the lines by which a field is bound. 
ed, in plowing the ridges upon the ſides, 
one part of them muſt be finiſhed before 
ſome other parts are near done; and 
thus ſhort turnings are neceſſary, which 
hurt the land much by the treadin g of 
the horſees. 

Ir i is obvious likewiſe, that, as a ook. 
ed farrow is continually altering the di- 
rection of the water, and has a leſs de- 
ſcent than a ſtraight furrow, the water, 
as it runs along it, muſt meet with great- 
er reſiſtance, and thus penetrates the ſoil, 
and makes it more difficult to canvey it 
away. 

THESE inconveniencies are removed 
by making the . ſtraight: for, in 

ä 
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plowing ſtraight ridges, the cattle are 
always going in the ſame direction with 
the plough; no ſhort turniags are ne- 
ceſſary, as fields can be made of an equal 
breadth in all places; and the furrows 
having a greater deſcent, the water 
meets with leſs ee and is more 
eaſily conveyed away. 

STRAIGHT ridges not only remove 
the inconveniencies with which crooked 
ridges are attended, but it is found that 
they are attended with no inconvenien- 
cies themſelves: they require indeed a 
little attention in the plowman, which 
is itſelf an advantage; and therefore, 
upon all occaſions, are to be preferred. 

As, in all kinds of foil, ridges ought 
to be ſtraight, ſo likewiſe they ought to 
be equal, equal one to another, and the 
ſame ridge equally broad in all places. 
Unequal ridges are attended with incon- 
veniencies, as well as crooked ridges. 
Ic is difficult to ſow them with exactneſs; 
it is difficult to alter them, when neceſ- 


T ſary ; 
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fary; and the plough muſt often turn 
in the middle of the ridge, which does 
great harm, by the! treading. of the 
horſes, or it muſt be driven empty, to 
the end. at; 1 ir Ille ni bug 

Tu ksk inconveniencies may be re- 
moved by making the ridges equal. 
Equal ridges may be ſown, with great- 
er exactneſs, and conſequently with 
leſs ſeed; it is, eaſy to change them, 
one into two, or two into three, as oc- 
caſion requires; and the ſame furrow 
that finiſhes the plo wing of the ridge 
in one place, finiſhes it in all places; ſo 
that there is no neceſſity to turn the 
plough in the middle of the ridge, or 
to drive it forward the ſhorteſt ſpace, 
without turning up a furrow. 


CHAP. 
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p altering ridges. 
N the liſt chapter, we endeavoured 
to ſhow what kind of ridges are 
moſt proper for the different foils; and 


what qualities ey ſhould be Fan 
of in all ſoils. 8 


Is many places of the e klagdom; 
they: are ſtill crooked and unequal; and, 


in many places, they are much broad- 
er, and much higher raiſed in the 


crown; than the nature of the ſoil al- 
lows. Were the ridges - altered, and 
the fields laid down in a proper man- 
ner, as the ſoil requires, it would be a 
great advantage. At the ſame time, it 


may be obſerved, that much harm is 
done, by proceeding in this matter 
with too much precipitancy. It is ne- 


ceſſary, therefore, that we conſider it 


as an affair of ſome importance. 
ale 12 1H IT 
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TT is neceſſary to obſerve, in the 
firſt place, that ridges muſt not be raſh- 
ly altered; on the contrary, great cau- 
tion is to be uſed. 
Ix the oil is very dry, ridges may 
be altered without great danger, tho“ 
high; and they may be made ſtraight 
without being levelled: for, tho? the 
old furrows are ſtill lower than the reſt 
of the field, yet this is attended with 
no bad conſequences in dry land; and, 
by degrees, they are filled up in plow- 
ing. But then, it is to be obſerved, 
that there is not much land in Scot- 
land, on which the ridges, at preſent, 
are high raiſed, in its nature ſo dry, as 
to allow this to be done. 

Ir the ſoil is wet, the ridges cannot 
be made ftraight till the ground is le- 
vel, without great danger; for the wa- 
ter will lodge in the hollows of the old 
furrows, from whence it will not be 
poſſible to force it. Some perſons that 


make their ridges ftraight before they 


Are 
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are ſufficiently levelled, draw water- 
furrows along the hollows of the old 
furrows, to carry off the water that is 
apt to lodge there. This is of ſome 
uſe, but does not fully anſwer the pur- 
_ poſe, A quantity of looſe earth, in 
plowing, is thrown into the old fur- 
rows. The water, as it falls, penetrates 
this looſe earth, and is retained by it, 
notwithſtanding. the water-furrows. Be- 
ſides, theſe water-furrows muſt be neat- 
ly cleaned out with a ſpade, and made 
deeper in the places where they are in- 
tercepted by the crowns of the new 
ridges, otherwiſe they are of very little 
ule. | 

BerokE ridges can properly be 
made ſtraight, it is neceſſary therefore 
that the land be made as level as poſſi- 
ble. 

Bur it muſt be obſerved, that it is 
as dangerous to level ridges raſhly as to 
alter them before they are levelled: for 
if ridges are levelled too faſt, and there- 


by 
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by a great depth of looſe earth thrown 
ſuddenly into the furrows, it will not 
be poſſible to convey away the water 
that falls upon them. The water as it 
falls will ſink to the bottom, and there 
will lodge and chill the ſoil; and the 
earth thrown into the furrows being 
looſe, the cattle in plowing muſt fink 
to the bottom likewiſe, by which the 
land is very much potched. 

IT is recommended therefore to eve- 
ry perſon, ſeriouſly to conſider the 
nature of the ſoil he has to deal with, 
before he proceeds to' the altering old 
ridges; and if the ſoil is wet, ' to level 
the ridges very gradually. When' the 

ſoil is deep, and inclining to be wet, 
and a ſufficient flope for carrying off 
the water, it is probable, that the loſs 
ariſing from the levelling ſteep and 
broad ridges ſuddenly, may exceed the 
profit of many years ariſing from the 


ridges being properly laid down; and 
therefore, if a view to incloſing makes 
it 
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it neceſſary to ſtraight the ridges, the 
levelling them ſhould be the work of 
ſeveral years. Even ſuppoſing that the 
ſoil is ſhallow; and the ridges raiſed fo 
high, that there is nothing but till left 
in the furrows, yet {ill it is improper 
to level the ridges too faſt, tho? levelling 
in this caſe is neceſſary *. 

IN levelling ridges a great hollow is 
made in the crowns. This is occaſion- 
ed by frequent ſucceſſive cleavings, 
which is the method commonly uſed for 
levelling ridges. It is obvious, that by 
the firſt cleaving a hollow is made in 


8 — l the 


» Wugn ſoil is of a cold ſpungy nature, and does not 
eaſily part with the water, unleſs there is a ſcheme of im- 
proving it by lime or marles, it is uncertain whether it 
may not be proper to continue the ridges broad and high, 
tho' the furrows are deprived of ſoil. The levelling the 
ridges in this caſe makes the whole ſoil in danger of being 
chilled; as the water is not ſo eaſily conveyed away; where- 
as, when the crowns of the ridges are high above the fur- 
rows, the water more eaſily finds its way to them, and 
thereby a part of the land is preſerved in proper order ; 
which may poſſibly do more than overbalance the loſs of 
ſoil ariſing from the lowneſs of the furrows. 
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the crown of the ridge equal to the depth 
and breadth of the furrow which the 
plough makes; whereas the parts on 
each ſide of the ridge are but little le- 
velled, and at each ſucceſſive cleaving 
this hollow is made greater. Such a 
quantity of new earth immediately 
turned up, is not fit for yegetation “. 
Beſides, this hollow becomes ſo great, 
and the parts of the ridge on each ſide 
of it become ſo ſteep, that It is impoſſi 
ble to ** them in a a man- 
ner. 

Is this cali . ns is (till 
thought proper, ſome furrows from each 
ſide muſt be thrown back by the plough 
into this hollow, by which a new ſmall 
ridge i is formed upon. the crown of the 
old one, and then the remaining parts 
of the ridge my: be levelled as before. 

Some 


* As it is probable that the earth receives its vegetable 
food from the air ; ſoil, tho? in 1ts nature fit for receiving 
this vegetable food, when new turned up from below the 
reach of the air, is not fit for nouriſhing plants, 


Chap. XV. Of altering Ridger. 297 
Some perſons, inſtead of this, plow 
acroſs the ridges. This method ſerves 
the fame purpoſes ;'it both throws ſome 
earth into the hollows,” and levels the 
ridges: for the plough in going carries 
off ſome earth from every height, and 
leaves ſome in every hollow. But then 
land muſt not be left in this ſituation 
during the wet ſeaſon, unleſs water- 
furrows are drawn along the furrows, 
and alſo in ſome caſes along the crowns ; 
| for unleſs this is done, the water that 
falls upon the field cannot be conveyed 
away. At the next plowing, the whole 
old ridges may be levelled in the fame 
manner as at the firſt plowing; or, if 
thought more proper, may be divided 
into two equal ridges, plowed in ſuch 
a manner that the furrow betwixt them 
may be exactly in the crown of the old 
ridge, and the other furrows exactly in 
the furrows of the old ridge. By this 
operation the old ridge is raiſed from 

- the 
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the furrows, and levelled from the 
crown *. | : 

- WHEN a perſon is upon a ſcheme of 
levelling, this method of dividing the 
ridges into two will be found very pro- 
per, either when winter-grain is to be 
ſown, or when the barley- land gets the 
winter-plowing. 

Tro*' land may be in ſuch a ſituation 
as to allow the ridges to be levelled 
with ſafety, yet unleſs it is remarkably 
dry, and in no caſe in danger of being 
damaged by too much water, the ridges 
ſhould not be altered, excepting when 
the land is ſummer-fallowed; and in 
that caſe, beſides the plowing that al- 
ters the ridges, there ought to be ano- 


ther before the wet ſeaſon comes on, 


that fo the bottom may be ſufficiently 
firm to reſiſt the water. 


CHA P. 


* Tirs method of dividing the ridges into two is very 
proper, whether in-mediately before this they have been 


| plowed acrofs, or a ſmall ridge formed upon the crown of 


the old one in the manner that has been deſcribed, 
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7E have care that riches 
ſerve to remove wetneſs, and 
to bees ſoil to the influence of the 
air, and we have ſhown what kind is 
moſt proper for theſe purpoſes. But 
this is not enough; it is neceſſary like- 
wiſe to conſider in what manner ridges 
ought to be placed. This is a matter 
of ſome conſequence : for, according 
to the poſition of ridges, water may be 
either conveyed away or retained ; and 
ſome aſlert likewiſe, that by this the 
ſoil may be better expoſed to the influ- 
ence of the ſun and wind. Theſe 
things therefore muſt be kept in view 
in the placing of ridges, 

WEN the land is wet, as is often 
the caſe, it is certain that ridges ought 
to be placed with a view to the convey- 
ing away the water : but when land is 

dry, 
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dry, as is ſometimes che caſe, then 
ridges ſhould be placed with a view to 
the retaining the water. 

THE moſt common way of placing 
| ridges where there-is a flope, is along 
the declivity, in a ſtraight line from the 
top to the bottom; and: land is com- 
monly laid out with a view to this, 
Where the declivity is gentle, this is, 
no doubt, a very proper way of pla- 
cing the ridges ; but if the declivity is 
great, this way of placing the ridges 
allows the ſoil to be waſhed away by 
the rain. It is obvious, that water, in 
running off of land, carries a part of 
the ſoil along with it, and the quantity 
is great, in proportion to the violence 
with which it runs. In climates where 
there are heavy ſhowers of rain, the da- 
mage done by this is not inconſider- 
able. Therefore, in this caſe, placing 
ridges acroſs the declivity is the moſt 
proper way; for when ridges are pla- 
ced acroſs, the water meets with many 

interruptions 
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interruptions in its courſe, and. does 
not run off with ſach violence as when 
they are. placed along from top to bot- 
tom, and therefore does not carry off 
ſuch a — of the Gil _ with 
it. 

Inz7 FAD of this ſome ſt ET 
the ridges very narrow. This ſerves 
the ſame purpoſe ; for, in proportion to 
the number of furrows, there is the leſs 
water in each furrow, and conſequent- 
ly it runs with leſs violence. However, 
placing the ridges in this manner is not 
ſo proper as placing them acroſs the 
declivity, either for retaining the foil in 
a wet ſeaſon, or for retaining the wa- 
ter in a dry ſeaſon. 

Wren land is very dry, wy in no 
danger of being damaged by the ſtag- 
nation of water, the ridges ought to be 
placed acroſs the declivity, as near the 
level as poſſible; for. this retains both 
the water and the ſoil, It is obvious, 
that when ridges are placed in this 
manner, 
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ocherwiſe they would be. 
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manner, the water cannot get off by 


running along the farface; by which 


the ſoil is in greareſt danger of being 
carried away. As the furrows ſtop it 
in its courſe. down the hill, it can get 
off in no other way than by penetra- 
ting the ſoil. By this a part of it is re- 
tained; what of it gets off is a and 
carries no ſoil along with it. | 
Wren land is dry at the head of the 
ridges, and wet at the foot, and no pro- 
per fall for carrying off the water, as is 
frequently the caſe, the ridges ſhould 
be placed in the ſame manner, directly 
acroſs the declivity. For, in this caſe, 


every furrow in ſome meaſure retains 


the water that falls upon the ridge a- 
bove, and thereby prevents it from 
ſinking towards the bottom of the field, 
and lodging there. By this way of 
placing the ridges, the dry part of the 
field is rendered wetter, and the wet 
part of the field: is rendered drier than 


THis 
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Tuls is likewiſe a very proper way 
of placing the ridges, even hen the 
declivity is but ſmall, if the land is in 
the ſituation mentioned, dry at the 
head, and wet at the foot. It muſt He 
owned, however, that this will not en- 
tirely anſwer the end propoſed: for the 
water will penetrate the ſoil; and when 
it is reſiſted by till or clay, will find its 


way along theſe to the bottom of the 


field. But this will not be ſo ſudden, 
as in the other way of placing the rid- 
ges; and the ſoil at the head, which is 
naturally dry, will receive more bene- 
fit from the rain as it falls. 

WHEN land is wet, and the water 
may be conveyed away from the bot- 
tom of the field, the ridges ſhould be 
placed acroſs likewiſe ; not directly, 
but with a ſmall ſlope to a drain or 
furrow on the ſide of the field from top 
to bottom, by which the whole water 
is conveyed away. In this caſe every 
furrow becomes a drain to the ridge 


below, 
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below, and prevents the water from 
running over it. 

WEN land is wet from the break - 
ing out of ſmall ſprings, this way of 
placing the ridges is alſo very proper. 
The furrows convey away the water as 
it riſes, and prevent it from doing any 
damage. 

II is neceſſary to obſerve, that Aden 
placed in this manner, to ſerve theſe 
purpoſes, ſhould: not be altered ; for 
when the furrow is kept in one place, 
it is a more proper drain than when al- 
tered. When the furrows are kept in 
one place, the bottom is always firm, 
and the water runs eaſily along it; 
whereas, if changed, it may fall upon 
places of the field, where the ſurface, 
being raiſed by former plowings, will 
prevent them from reaching the firm 
bottom. Befides, if the ſprings break 
out in the furrows, by changing their 
place, they may break out in other 
parts of the ridge. 
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._.Ir is neceſſary to obſerve likewiſe, 
that ridges placed in this manner ſhould 
not be raiſed in the crown, but kept 


quite flat; that ſo, by the natural de- 


ſcent of the ground, the whole water 
that falls upon the ridges may be con- 
veyed into the furrows below: and 


that it may the ſooner reach thę fur- 


rows, it is neceſſary that the ridges be 
made narrow. 

Ir was before obſerved, that ſome 
perſons aſſert, that, by a proper poſi- 
tion of ridges, the ſoil is better expoſed 
to the influence of the ſun and air. 
Theſe perſons recommend the paying a 
regard to this. But it cannot be done, 
excepting when the land is quite flat, 
and when the placing of the ridges 
makes no difference as to its wetneſs. 
However, as this is repreſented by thoſe 
perſons as important, ſome attention 
ſhall be given to what they fay. 

Some adviſe the placing the ridges 
ſouth and north; and the reaſon which 

U they 


q 
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they aſſign for this, is, that thereby the 
ſun may have an equal influence upon 
all parts of the ridge. 
OTHERS; again, adviſe the place 
the ridges eaſt and welt; and the rea- 
ſon which they aflign, is, that they may 
ſhelter each other from the cold north 
Warrcn of theſe advantages is the 
greateſt, is uncertain. It is even un- 
certain whether * are ny . 
tages. | 
Ir may be Giputed, I in the 
winter-ſeaſon, cold or heat is moſt be- 
neficial to land. That heat is beneficial, 
and cold deſtructive, to the plants that 
grow on our fields in the winter-ſeaſon, 
may be true. But cold poſſibly may be 
as proper as heat for preparing the land 
for the nouriſhment of theſe plants. It 
is allowed, that the coldneſs of the north 
wind is, in ſome meaſure, owing to the 
quantity of ſalts that it carries along 


with it. Theſe ſalts are beneficial to land; 
and 
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and therefore an expoſure to the north 
ſeems to be rather a benefit than a dif. 
advantage: This is confirmed from ob- 
ſervation. The lands on tlie north ſide 
of riſing grounds are; generally ſpeak- 
ing, more fertile than thoſe on the 
ſouth ſide. It is certain, that the rich- 
eſt lands in Scotland have this ſituation, 
and are expoſed to the north. 

Ir may be diſputed likewiſe, whe- 
ther the north or the ſouth ſide of an 
eaſt and weſt ridge has moſt benefit 
from the ſun in ſummer. It is not to 
be denied, that the rays of the ſun fall 
more directly on the ſouth fide of the 
ridge; but then let it be obſerved, that 
the north ſide has the benefit of the ſun's 
rays in the mornings and evenings, 
when the ſun is ſo low, that the ſouth 
fide is under the ſhade ; which may 
poſſibly balance the loſs ſuſtained by 
the greater obliquity of the ſun's rays 
about mid-day. | | 

V2 THESE 
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THESE things have been mentioned, 
to ſhow, that it is uncertain, which 
way of placing ridges expoſes the land 
beſt to the infiuence of the ſun and air; 
and therefore, that, in placing them, 
it is needleſs. to have any view to this, 
When the placing of ridges makes no 
difference as to the wetneſs of land, 
then we are chiefly to have in view 


the conveniency of plowing and laying 
out the land in proper breaks. 


c HAP. XVII. 
| 07 plowing in ridges, 


HERE are three different ways of 
£4 plowing. ridges: gathering, caſt- 
ing, and cleaving. 

GATHERING keeps the crown and 
furrows of the ridge in the ſame place 
in which they were before. The plough 
begins in the crown, and plows out the 


ridge, turning the earth towards the 
crown, 


Chap. XVII. Of plowing in Ridges. 3 og 


crown, where it entered. Every ridge 
is plowed” by itſelf; or, inſtead of this, 
the halves of two contiguous ridges may 
be plowed together. By this method of 
plowing, the ridge is higher raiſed than 
before. It is obvious, that, as the earth 
on each fide is turned upon the crown, 
and thrown up out of the furrows, the 
ridge is raiſed, both by making the 
crown higher, and the furrows lower. 
CasTING keeps the crowns and fur- 
rows likewiſe in the ſame place, in which 
they were before. The ridges are plow- 
ed in pairs, The plough may enter in 
the furow betwixt the ridges, and plow 
out the ridges, turning the earth to- 
wards the furrow, where it entered, Or 
the plough may enter in the furrow 
on the right ſide of the two ridges, then 
turn to the one on the left, and plow 
out the ridges, turning the earth to 
theſe furrows, and from the furrow 
that is betwixt them. By this method 


of plowing, the ridges are kept of the 
ſame 
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ſame height in the crown, and one of the 
furrows made a little higher, and the 
other a little lower than before. The 
earth is taken from one furrow, and 
thrown into the other, and this is done 
alternately through the field. If this is 
reverſed at next plowing, that is, the 
earth turned into the furrows from 
which it was taken at the former plow- 
ing, thereby the ridges are — 
in the ſame ſituation. 

CLEAVING is the reverſe of gather- 


ing. The plough enters in the furrow 
on the right ſide of the ridge, turns to 
the furrow on the left ſide, and plows 
out the ridge, turning the earth from 
the crown, towards the furrows, Every 
ridge is plowed. by itſelf; or, inſtead 
of this, the halves of two contiguous 
ridges may be plowed together. If the 
ridge is raiſed in the crown, by this 
method of plowing it is made flatter. 
It is obvious, that, by this method of 


plowing, earth is thrown into the fur; 
rows, 
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rows, by which they are made higher; 
and that earth is taken from the crowns, 
by which they are made lower. If the 
ridge is already flat, by this method it 
is changed, and the crown turned into 
the furrow. | 
Wu Ex a field is laid out in the man- 
ner judged moſt proper, with reſpect 
to the breadth and height of the ridges, 
it ſhould be plowed in one or other of 
theſe ways mentioned, according to its 
ſituation. If the ridges are broad and 
high, caſting will be found to be the 
moſt proper method of plowing, For 
this is the only way by which they can 
be plowed, and yet kept in the ſame ſi- 
tuation : Cleaving will make them flat- 
ter; and gathering will raiſe them high- 
er. * If they are flat and narrow, clea- 
| ving 
Ir land plowed in this manner is e acroſs the 
ridges, thereby ſome of the earth is taken from the crowns, 
and left in the furrows ; by which the ridges are made flat- 
ter. This makes it neceſſary ſometimes to gather the 


ridges, that thereby they may be raiſed to their proper 
height, 
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ving will be found. to be the beſt me. 
thod. Cleaving flat ridges, and there- 
by turning the crowns into furrows, 
and the furrows into crowns, has theſe 
peculiar advantages: A field is much 
ſooner plowed in this way, than in any 
other; and a quantity of freſh earth, at 
every plowing, is expoſed to the air, 
and employed in vegetation: and the 
ridges being kept level, are ſown with 
exactneſs. In no caſe gathering is pro- 
per, unleſs when the proper ſituation 
of the ridge renders it rather too wet 
for winter-grain *, = 
IT may not be improper, in this 
place, to conſider a method of plowing, 
uſed in ſome places, called ribbing. This 
method of plowing is performed by 
making furrows about too feet diſtant 
from each other : one half of the ſur- 
face is untouched by the plough, and 
| the 
* WHen it is ſaid, that, in no caſe, gathering is proper, 


it is ſuppoſed that the ridges are already laid out in the 
moſt proper manner. A 
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the other half, which the plough turns 
up in making the furrows, is thrown 
on the top of what remains faſt. The 
land may be plowed in this manner, 


either without regard to ridges; or the 
plough may be made to enter and turn, 


as it does in gathering, caſting or clea- 
ving; that is, a ridge may be ribbed in 
the way of gathering or cleaving; and 
two ridges may be ribbed in the way of 
caſting. This kind of plowing is ſeldom 
practiſed but in the beginning of winter, 
and upon land to be ſown with barley, 
after two more clean plowings. It does 
not prevail ſo much as formerly, and 


is very much condemned by our mo- 


dern improvers. But, however much 
it may be condemned, it certainly has 
its uſes. It keeps the land dry; the 
rain that falls is confined to the furrows, 
from whence the looſe earth is taken, 
and eaſily finds its way off. Ir facili- 
tates the rotting of the ſtubble, by co- 
yering it and keeping it dry; it makes 
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the froſt penetrate a greater quantity of 
the ſoil; and it alſo expoſes a larger 
ſurface to the influence of the air. 
Theſe things make this kind of plow- 
ing, in ſome caſes, * to a clean 
plowing, 

THERE is a method of plowing uſed 
in England, as mentioned by ſome of 
the writers on huſbandry, called bouting. 
It is performed by throwing the earths 
of two furrows towards each other up- 
on ſome faſt land, This is certainly an 
improvement upon the Scots method of 
ribbing, and better anſwers all the pur- 
poſes of it, For the better underſtand- 
ing how this way of plowing is perform 
ed, let ABCD repreſent a part of a 
ridge, to be ribbed in this manner, 
The plough goes firſt from A ta B; by 


Chap. XVII. Of Plowing in Ridges. 315 


this the earth, a b, is thrown up- 
on ſome faſt land: the plough next 
goes from F to E, at ſuch a diſtance 


from A B as not to turn back the earth 


4 h, but to throw ſome more earth on 
the top of it: then the plough returns 
in the track E F, which throws up the 
earth e ; and next goes from D to C, 
at the ſame diſtance from E F, that E F 
is from A B, By this are made two 


ribs and three furrows; and, in the 


ſame manner, a whole field may be 
plowed. The advantage of this above 
the ordinary method of ribbing is this: 
When the field is plowed again, the 
work may be reverſed, the faſt land 
that was left turned up, and a ſurface, 
entirely new, expoſed to the influence 
of the air. To reverle this, the plough 


goes firſt from h to a, by which the half 


of the earth a b, with the faſt land be- 
low it, is turned into the furrow AB: 
the plough next returns from à to b, by 
which the other half of the earth a b, 
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with the faſt land below it, is thrown 
into the furrow E F: then the plough 
goes from F to e, by which the half of 
the earth, e f, with the faſt land below, 
is thrown into the furrow E F, on the 

top of the laſt half of ab. The plough 
next returns from e to f, by which the 
other half of the earth, e , with the faſt 
land below it, is thrown into the fur. 
row C D; and ſo on through the field. 
By this ribs are placed where furrows 


| were before, and furrows where ribs 


were before; and the ſurface is entire- 
ly changed, what was above turned 
down, and what was below turned up. 
Theſe two plowings may be performed 
with the ſame ſtrength, and in the ſame 
time with one clean plowing; and, it 
is probable, that, upon trial, in ſome 
caſes, will be found more beneficial. 
As a further improvement of this 
method of plowing, it is propoſed to rib 


the land, and, at the ſame time, to 


plow it clean. This is done by throw- 
ing 
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ing the earths of three or four furrows 


together in ſuch a manner, as to leave 
no faſt land below; and is the ſame 
thing with plowing the land in ridges 
about three feet broad, from the mid- 
dle of one furrow to the middle of the 
other. This ſerves all the purpoſes of 
the other kinds of ribbing, and, beſides, 
has theſe further advantages; the land 
being clean plowed, weeds are 'more 
effectually deſtroyed, and the ſoil is bet- 
ter opened for receiving benefit from 
the froſt and air. This method may 
likewiſe be reverſed by another plow- 
ing. The ſurface may be entirely 
changed, and the ribs turned into fur- 


rows, and the furrows into ribs *. 
THESE 


* IT will not be improper to ſhow, how this work is to 
be performed in the moſt exact manner. In order to this, 
a bridle, or muzzle, muſt be uſed, ſuch a one as is de- 
 1cribed in chap. 5. of this book, and the cattle muſt be 

yoked in a line before each other. Let us ſuppoſe, that 
the ribs are to be made with four furrows. The cattle 


muſt be placed in the ſurrow on the left fide of the ridge, 
and 


r 
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Tu Es different methods of plow. 
ing, the laſt two excepted, are known 
to every common plowman, and they 
ſhould be attended to by every impro- 


ver, as of importance; without a pro- 


per knowledge of them he cannot give 


directions to his ſervants, - nor prevent 
them 


a and the cleek of the ſwingletree on the muzzle to the left 


of the beam; ſo that, when the cattle are going in the 
furrow, the plough may go about four or five inches to 
the right of it, At the land- end, the cleek muſt be placed 
in ſuch a manner, that when the cattle return in the furrow 
made by the plough, the earth of the furrow, with the faſt 
land below it, may be turned back. This done, the cleek 
[muſt be put to the middle of the beam, and the cattle put 
in the furrow of the ridge, as at firſt. By this the few 
inches of faſt land, betwixt the furrow of the ridge and 
the furrow firſt made, will be taken off, and laid up. This 
makes a rib of three furrows ; the fourth is added by the 


_ cattle going with the cleek placed in the ordinary way. To 


begin making the ſecond rib, at a proper diſtance from the 
firſt, the cattle muſt be put into the furrow laſt made, and 
the cleek placed fo far to the left of the beam, that the 
plough may go about four or five inches from the furrow 
in which the cattle are going, After the firſt is made, the 
other three may be made as before directed. 

IF the ribs are to be made by three furrows inſtead of 
four, the firſt rib is to be made as before directed; and, 
when this is done, the plough muſt turn to the furrow on 

| the 
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them from falling into blunders in the 
execution, which they are but too apt 
to do; The ignorance of a maſter in 
things which his ſervants are acquaint- 
ed with, is attended with bad conſe- 
quences; it gives them an indifferent 
opinion of his knowledge of farming, 
and makes them deſpiſe every new thing 
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the other fide of the ridge, and make a rib there in tlie 
ſame manner z from thence it muſt turn to the fide of the 
ridge where it firſt entered, and there, the cattle going 
in the laſt. made futrow of the firſt rib, and the cleek placed 
on the left of the beam, the diſtance of the two ribs from 
each other is determined, as in the four furrowed ribs. 
When this is done, the plough muſt go to the other ſide of 
the ridge; and ſo from one fide to another, making ribs 
alternately on each, till the whole is plowed. The rea- 
ſon why the plough muſt go from one ſide of the ridge to 
the other, in making three furrowed ribs, is obvious: 
Without this there can be no certain way of regulating the 
diſtance of one rib from another. In this way of making 
three furrowed ribs, it may be obſerved, that two of the 
ſurrows are turned towards the crown of the ridge, and the 
third towards the. furrow. If it is found more convenient 
to turn the two to the furrow, and the third to the crown, 
the plough muſt enter in the crown of the ridge, and make 
ribs on each fide alternately, till the ridge is plowed out. 

Ir ridges are narrow, and do not divide equally into ribs, 
two or three of them may be ribbed as one ridge. 
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which he propoſes, as abſurd and whim. 
Ir was obſerved, that plowmen are 
apt to commit blunders in plowing, 
Thus in gathering ridges, if care is not 
taken in beginning the plowing of the 
ridge, ſome firm land will be left in the 
crown, and the croun itſelf ſo much 
raifed above the reſt of the ridge, that no 
ſeed will ly upon it. It is ſometimes 
obſerved, that juſt on the crown of a 
ridge, where the ſoil is deepeſt, there 
is leſs corn, and more root-weeds, than 
in any other part of the ridge. This 
is certainly occaſioned by allowin g firm 
land to remain there in plowing, and 
by raiſing the crown like a peak above 
the reſt of the ridge. The plowman, 
inſtead of turning back the earth of the 
firſt furrow, and the firm land below it, 
keeps at ſuch a diſtance, as to lay the 
earth of the ſecond furrow up to it, or 
on the top of it. This leaves firm land 
betwixt the furrows, and raiſes the 
crown 
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crown of the ridge to a peak. But if 
he is directed to draw the furrows ſo 
near, as to turn back the earth of the 
firſt in making the ſecond, no firm land 
will be left, and the earth, that by the 
other method is thrown upon the 
crown, will be ſcattered. 

Tuts blander is oftener committed 
when flat ridges are cleaved. In clea- 
ving, if the ridges arc plowed out, turn- 
ing the plough always to the left, it is 
impoſſible to prevent the two furrows, 
laid together in the crown of the new 
ridge, from being at too great a di- 
ſtance, and raiſed higher than the reſt 
of the ridge. When ridges are cleaved 
in this manner, the earth of the firſt 
furrow that the plough makes, is turned 
over upon firm land, and backed by 
the earths of the other furrows in their 
courſe. This makes it impoſſible to 
get at this firm land in plawing the 
next ridge, without turning up the 
firm land itſelf, and the earth of the 

- HEE furrow 
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furrow laid over it, upon the top of 
the earth of the ſecond. furrow, by 
which the crown of the ridge would be 
raiſed to a high ſharp peak. Now, to 
prevent this, the plowman, in plowing 
the next ridge, keeps at a proper 
diſtance, and does not touch the firm 
land, over which the earth of the firſt 
furrow is laid. But it may be obſer- 
ved, that he muſt either keep at ſuch 
a diſtance as to leave firm land in the 
crown of the new fridge equal to the 
| breadth of two furrows, or he muſt 
turn the earth of his furrow upon the 
top of the earth of that firſt furrow. 
By this the crown of the ridge is ſtill 
high raiſed, and ſome firm land till 
— leit. | 

Bur ridges of this kind may be 
cleaved without leaving any unplowed 
land, or without raiſing the crown 
much above the reſt of the ridge. The 
method of doing it is this: After the 
plough has made the firſt furrow, in- 
| | ſtead 
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ſtead of turning to the left, and making 
a furrow on the other ſide of the ridge, 
it turns to the right, and throws back 
the earth of its firſt furrow along with 
the firm land below it, and after going 
round again in the ſame courſe, turns 
to the other ſide of the ridge, and goes 
twice round in the ſame manner, after 
which the ridge betwixt the two veerings, 
as they are called, is plowed out, as at 
firſt propoſed. When the plowing of 
the ridge is finiſhed, a new veering is 
made in the next furrow, by the plough 
going twice round, as before directed, 
and then the ridge betwixt the laſt- 
made veering and the plowed land is 
plowed out in the ſame manner as be- 
fore ; and in the ſame way the veerings 
are made till the whole field is plowed. 
By this method there is no firm land 
left below the earth of the furrow; and 
the earth that is turned towards the 
crown being ſcattered, and not laid all 
in one place, the crown itſelf is not 

þ oh much 
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much raiſed aboye the reſt of the 
ridge. 1541 FA 
Ir may be obſerved hkewiſe, that in 
caſting ridges, if care is not taken, the 
furrow towards which the earth is 
thrown will be ſo filled up as to be im- 
proper for a drain. The plough en- 
ters the ridge near the furrow, and 
throws: the earth towards it, turns to 
the right, and throws the earth from the 
oppoſite fide towards it likewiſe; and 
ther goes in the track of the old fur- 
row, betwixt the earths of the furrows 
made on each ſide. This furrow, to- 
wards which the earth is thrown, is 
ſometimes ſo filled up as to render it 
improper for a drain. We have ſhown 
how the earth around it is plowed. 
The furrow which the plough makes 
going in the track of the old furrow, 
betwixt the earths of the furrows on 
each fide, is called a gore-furrow. On 
the left ſide, the plough having no mold- 
board, the looſe earth falls back into 
the 
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the furrow behind the plough, and 
fills it up, or at leaſt makes it unfit for 
a drain, which in wet land i is a great 
diſadvantage. 

Bur this may be prevented by pro- 


per care; the furrow may be made 
clean, and fit for a drain. The method 
of doing it is this: The plough enters 
about two feet from the furrow, and 
inſtead of turning to the other ſide, re- 
turns on the ſame ſide, turning back 
the earth, and then goes round again 
in the fame courſe ; after this turns to 
the other ſide of the furrow, and does 
the ſame, gaing twice round. By this 
the gore-furrow is made quite clean, 
and, like the crowns of ridges, farmed 
at about two feet diſtance on each 
fide, 

SOME other things of a like nature 
might be mentioned. Theſe have 
been inſiſted upon, to ſhow, that it 1s 
neceſlary to attend to every circum- 


ſtance of plowing, that ſo this impor- 
tant 
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tant work may be performed in the 
moſt proper manner. 


CHAP. XVII. 
of harrows. 


HE harrow is the inſtrument by 
which the ſurface is made ſmooth 
after plowing. One horſe is ſuffici- 
ent to draw the one commonly uſed. 
Sometimes three of them go abreaſt, 
and ſometimes only two. When the 
ſurface is very rough, two are reckon- 
ed ſufficient for the attention of one 
perſon ; but when three can be uſed, 
they make better work, and are Sy 
equal to two. pair. 

THERE are ſeveral different kinds of 
harrows uſed in Scotland. The kind 
that is moſt common needs not be de- 
ſcribed, as it is ſo well known, and as 
there is no great art required in making 
it. 


WIEN 
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Wurm the land is rough, the har- 
rows are apt to ſtart, and get a- top 
of each other. To prevent this, ſome 


perſons fix pieces of crooked timber to 


the outſide bulls, that are contiguous 
to each other, which ſtretching a little 
over, thereby prevent the harrows from 
ſtarting up, and keep them in their 
proper place. Others couple the har- 
rows together in ſuch a manner, as to 
allow them to go before, and fall back 
of each other, and at the ſame time 
turn upon a hinge, This way, in ſome 
reſpects, has the adyantage of the 
other; for the harrows are kept cloſe 
together, and they keep each other by 
their mutual weight from ſtarting over 
the clods. But then it has this diſ- 
advantage : if the driver is not very 
attentive, one of the horſes will get 
both harrows to draw. - 

Wren ſtiff land is ploughed wet, it 
is raiſed in large pieces; and theſe 
pieces, when dry, become ſo hard, that 

the 
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the common harrows make no impreſ. 
ſion upon them. To reduce this kind 
of land, a large harrow, called a break, 
has been contrived. There are diffe- 
rent kinds of this harrow. One kind 
is of the ſame ſhape with the common 
harrow; another kind is of a triangular 
form. This one is drawn by the cor- 
ner, and has teeth. fixed both in the 
fides and behind. Both kinds are made 
heavier or lighter according to the kind 
of ſoil for which they are intended. 
Some of them are made ſo heavy as to 
require ſix or eight cattle to pull them. 
It is very improper to uſe the heavieſt 
kind of them in land where there are 
large or faſt ſtones; for in going their 
weight will not allow them to ſtart over 
theſe, as the ſmall harrows do, but being 
intangled, are torn aſunder by the 
cattle. 
THERE is another kind of harrow, 
; which, though but little uſed as yet, 
will be found moſt beneficial in many 
caſes. 
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caſes. It is of the ſame form with the 
common harrow, only a great deal 
broader ; the bulls are placed at a 
greater diſtance, and conſequently 
the teeth thinner placed; the teeth 
themſelves are very little thicker than 
the teeth of the comman harrow, but 
much longer, and thoſe in the fore-part 
ſet in ſuch a manner as to flope for- 
ward. It is made of fuch a weight, 
as to be cafily drawn by two hor- 
ſes. It is obvious, from the con- 
ſtruction of this harrow, that it will 
go deeper than the common har- 
row. The teeth being thinner ſet 
and longer, and thoſe in the fore- part 
of the harrow ſloping forwards, natu- 
rally make it go deeper. It makes 
the land opener than the common har- 
row, covers the ſeed deeper, and is 
more proper for tearing up roots. It 
ſeems alſo to be the moſt proper har- 


row for breaking turf: the common 


harrow 
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harrow goes over turf without making 
much impreſſion; the break-harrow 
tears up the turf in large pieces, and 
throws it in heaps; but this harrow, 
by having its teeth long, ſharp, and 
thin placed, will break it in pieces. It 
is not indeed pretended, that it will 
be effectual for this purpoſe; but it 
is certain, that the teeth of this har- 
row will tear ſome pieces of turf, which 
the teeth of the common harrow will 


make but little impreſſion upon, and 


which the break-harrow will drive along 
before it, At the ſame time, it muſt 
be obſerved, that this harrow is not pro- 
per for ſtony land, or land where there 
are large hard clods. For its teeth, 
being long and ſmall, are eaſily put out 

of their place. | 
THE laſt kind of harrow that ſhall 
be mentioned, is the French harrow. It 
is of a triangular form, with a joint 
near the angle, to which the draught is 
fixed, It has two handles, by which 
it 
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it is made to go either deep or ſhal- 
low. Its principal uſe is to level ſteep 
ridges, which it does moſt effectually. 
It is drawn acroſs the ridges; when at 
the crowns, by preſſing on the handles, 
the harrow goes down, and carries 
earth along with it to the furrows. 
When at the furrows, by lifting up the 
handles, the harrow is brought out of 
the ground, and the earth left behind, 
But this 1s a very improper work, un- 
' leſs where the land is very dry ſituated, 
and in no danger of being damaged by 
water. The plough can reduce high 
ridges as quickly as is convenient“. 


C HAP. XIX. 
Of harrowing. 


HE chief deſign of harrowing is 

to ſmooth the ſurface. By this 
weeds are deſtroyed, and ſeed, if ſown, 
is covered. 
| RooT- 


See chap. I 5. of this book, 


2 


8 ——— — — 3 
. DN I 
_ - _—_ FT 
o © Ara * * 


* 1 
—— — YT 
— by 
mee. + 4-208 — 
. 2 
5 — 


— r ² A ener oo 
n E —_ 7 K W o— 
r mad. Se 


— —_— 


U m — 


- Cy  — 
= —— — 


332 Of TrLiacs. Book Il. 


RooT-WEEDS, that are looſed by 
the plough, are ſometimes torn up by 
the harrow, and thus are deſtroyed, 
When' this is the deſign of harrowing, 
the harrows ſhould go acroſs the ridges, 
or rather acroſs the way that the plough 
has gone. Becauſe, by going acroſs 
the earths of the furrows, the teeth of 
the harrow are apter to catch hold of 
the roots, than if it ſhould go in the 
fame way with the plough. 

Tnovon the harrow may bring 
ſome part of the roots above ground, 
yet commonly ſome other parts con- 
tinue below, which will grow if undiſ- 
turbed. This makes it neceſſary for 
perſons to follow the harrows, and 
gather all the roots which they obſerve 
brought up, and carry them off of the 
field, or burn them. 

Ir harrowing does not actually tear 
up the roots, it encourages their vegeta- 
tion, by filling up the hollows, and 
thereby defending them againſt their 

greateſt 
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greateſt enemy, the drought. On 
this account harrowing is improper 
for deſtroying root-weeds, excepting 
after a-{ſpring-plowing, when the land 
is ſoon to be plowed again for ſeed. 
For at this ſeaſon the drought is feldom 
violent, and it has not time to operate 
in the deſtruction of the roots; and 
therefore whatever the harrows W 
out is ſo much deſtroye ct. 
TE ſame things that make 8 
ing improper for deſtroying root-weeds, 
make it very proper for deſtroying ſeed- 
weeds. The ſmoother that the ſurface 
is made, and the more effectually that 
the mold is broke, the ſeeds near the 
ſurface are the more expoſed to the 
air, and the ſap, which is in the land, 
the more effectually retained. Both 
theſe are neceſſary to promote the 


vegetation of the ſeeds ; and they muſt 


vegetate before they can be deſtroyed. 
But harrowing not only promotes the 


vegetation of the ſeeds of weeds, but 
allo 
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alſo deſtroys the young plants when 
ſprung up; ſo that one plowing, if the 
ſeaſon is favourable, and foil allows, may 
be attended with ſeveral harrowings, 


and thereby ſeveral __ of weeds 


deſtroyed. ' = 
Ir land riſes ! in ** clods, the har- 


row makes but little impreſſion; at 
leaſt | before the clods are broken, 
the land is made ſo firm by the tread- 
ing of the horſes, and the weight of 
the harrows, as to render the work uſe- 
leſs, and ſometimes deſtructive. Great 
care ſhould therefore be taken to pre- 
vent land from being brought to this 
ſituation. If land once riſe in hard 
clods, it is vain to expect to break them 
with the harrow, ſo as to cover the 
ſeed. Unleſs the ſeaſon is very wet, 
it will remain in this ſituation through 
the ſummer, and afford but little nou- 
riſhment for the crop. Sometimes it 
will remain in this ſituation after men 


haye 
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have attempted to break the clods with 
malls. - 18 101 7 5 
I IF the ſoil is light and ſpungy, it can 
ſcarcely get too much harrowing; for 
the more that it is harrowed, it becomes 
the firmer. But if the ſoil is ſtiff, 
the leſs harrowing it gets the better, if 
the purpoſes propoſed are anſwered. 
The effects of harrowing are in this caſe 
contrary to thoſe of plowing. Plow- 
ing renders ſtiff ſoil more free and open, 
but harrowing renders it ſtill more firm 
SS. 5G fe ES 
ThE ordinary way of harrowing 
after ſeed is ſown, is firſt along the 
ridges, then acroſs, and then along 
again. If ridges are flat, they may 
be harrowed either along or acroſs ; 
and the work may be begun or ended 
either way. But if the ridges are ſteep, 
it is improper to begin by harrowing 
acroſs, becauſe thereby too much of 
the ſeed will be drawn into the furrows. 


If the ridges are very ſteep, for the ſame 
reaſon, 
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reaſon, it is improper to harrow acroſs 
at all. For another reaſon it is thought 
improper to harrow acroſs ridges, when 
the land has been plowed immediately 
ont of lea or grafs. In plowing this 
kind of land, the fward is for the moſt 
part turned over whole ; ſo that when 
the harrow goes acrols, inſtead of tear- 
ing the ſward, it is apt to turn it back 
into the furrow from whence it was 
taken. When 'ridges are gathered or 
caſt, this will probably happen. In 
caſting, the earths of the furrows on 
one ſide of the ridge are turned towards 
the crown; and, in gathering, the 
earths of the farrows on both ſides are 
turned the fame way ; and therefore 
the harrows, when drawn from the 
crown to the furrow, are apt to take 
hold of the unbroken ſward, and turn it 
back. But this does not ſo readily hap- 
pen when the ridge is cloven : becauſe in 
cleaving the earths of the furrows on 
both ſides of the ridge being turned from 


the crown, the harrows, in going up 
| from 
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from the furrow are not in ſuch dan- 
ger of turning them back. In plow- 
ing lea, the earths of the furrows are 
ſometimes placed as exactly as poſſible 
upon their edge, that ſo they may be 
the more eaſily torn by the harrows. 
When theſe are turned to the crown, 
they do not ſupport each other, and 
are therefore eaſily turned back by 
the harrow, in going from the crowns 
to the furrows : but when the earths 
are turned to the furrows, they ſup- 
port each other by their weight; and 
therefore are not ſo eaſily turned back 
by the harrows in going up from the 
furrows to the crowns. 


CHAP. XX. 
of the roller. 


THE roller is an inſtrument alſo 

. uſed in tillage. Like the har- 
row, it ſmooths the ſurface. There are 
Y ſeveral 
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. ſeveral kinds of rollers. One kind ig 
made of ſtone; another of a log of 
wood; another of caſt; iron: but the 
one that is moſt. common, and moſt ea- 
ily procured, is made by nailing nar. 
row boards upon three, wheels, one in 
the middle, and the other two at the 
ends of the roller. The only eſſential 
difference in rollers is in their weight. 
As in ſome caſes a heavier, ; and in others 
a lighter one is needed, the roller is ge- 
nerally made in ſuch a manner, that 
weight can be * added to it, or ta- 
ken from it. 

- THAT the draught n aw = the caſi 

er, and two or more horſes yoked with 
leſs inconveniency, the diameter of the 


roller is made great. But the greater 
that the diameter is made, the greater 
weight muſt be added to the roller: for 
the greater that the diameter is, the 
greater part of its ſurface reſts upon 
the ground, and, conſequently, the leſs 
impreſſion it makes. It is neceſlary, 
| therefore, 
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therefore, that. the weight of the roller 
bear a proportion to the greatneſs of 
the diameter, that ſo the ſame effects 
may be produced. The turning the 
kind of roller commonly uſed, is very 
ſevere upon the cattle: for, in turning, 
the roller does not move upon its axis, 
but is dragged along the ſurface. To 
remove this inconvenience,. a kind of 
roller has been lately contrived, with a 
diviſion in the middle, as if two rollers 
were joined together. This kind turns 
very eaſily: for, in turning, both parts 
move round their axis: the one moves 
forward, and the other back. 
 FHERE is a kind of roller, mention- 
ed by the author of the new ſyſtem of 
agriculture, for dividing turf into pie- 
ces for burning. This roller has hoops 
around it, at two feet diſtance from 
each other ; the hoops with ſharp edges, 
raiſed about 11x inches above the ſur- 
face of the roller. This, he ſays, drawn 
over a field, acroſs the way it is to be 
; 1 plowed, 
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plowed, will make the earths of the fur- 
rows riſe in pieces of two feet length. 
It muſt be owned, that this would be a 
very expeditious way of cutting the 
turf; but it is to be feared, that either 
the roller muſt be exceſſively heavy, or 
the land exceſſively ſoft, to make it au- 
fwer the purpoſe. | 


CHAP. XXE 
Of rolling. 


OLLING is practiſes with ſucceſs, 

both on land lying in graſs and 
on land in tillage. It is of advantage to 
Iand in graſs, by preſſing down mole- 
hills and mole- runs. Some _ that it 
alſo deſtroys fog *. 

Wu land is laid down in gtd for 
hay, rolling is of uſe in ſmoothing the 
ſurface; and, when laid down in graſs 
for 


* See book I. chap. 13. 
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for paſture, it makes the graſs ſtool, (til- 
ler), and grow thicker. 

THERE is a kind of land, which, when 
clover is ſown upon it, throws out the 
young plants after froſt. Rolling, in the 
beginning of winter, and immediately 
aſter the froſt is gone, it is ſaid, will, in 
ſome meaſure, preyent this. The firſt 
rolling prevents the froſt from pene- 
trating ſo deep, as otherwiſe it would 
do; and the ſecond makes the land 
firm, after having been looſed by the 
change from froſt to open weather. 

ROLLING may alſo be uſed with ad- 
vantage upon land in tillage. When the 
land is naturally ſtiff, and may be re- 
duced by the harrow, rolling is very im- 
proper; for it makes this kind of land 
{till firmer: than the harrow does. But 
if the land riſes in clods, which the har- 
row. does not reduce, rolling is very 
proper ; for it ſmooths the ſurface, and 
breaks the clods, more effectually than 


harrowing. 


| WHEN 
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Wren the land is light and ſpungy, 
the roller ſhould always be applied af. 
ter ſeed is ſown ;' for it is ſcarcely poſſi- 
ble to make this land too firm. 

Ir was obſerved, that, to deſtroy 
root-weeds, land ſhould be made rough, 
and raiſed in as large pieces as poſſible; 
and that it ſhould be allowed to ly for 
ſome time in that ſituation. Rolling, 
after this, is of great uſe; for, without 
it, if the weather continues dry, it will 
not be poſlible to make the land fit for 
receiving another plorihg. 

Ir the land is ſoft below, and ſome - 
hard clods upon the ſurface, which the 
harrow does not break, rolling may be 
uſed with ſome advantage: for, beſides 
ſmoothing the ſurface, it will bruiſe - 
ſome of the clods; and ſuch of them as 
are preſſed down, will be diſſolved by 
the natural fermentation of the ſoil, if 
in good heart. 

SOMETIMES in ſtiff land, plowed dry, 
after a former wet plowing, or when, 


by 
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by any accident, it has been much trode 


upon, the whole riſes in hard clods, 
which the harrows cannot break, ſo as 
to cover the ſeed: In this caſe, rolling 
is of great uſe. It bruiſes ſome of the 
clods; and, when followed by the break- 
harrow, theſe clods are raiſed up and 
broken. Tho rolling ſhould do no ſer. 
vice but ſmooth the ſurface, yet, on that 
account, it ſhould be practiſed. F or 
when the ſurface is ſmooth, the corn 
may be cut down more expeditiouſly 
than when it 18. rough and uneven. 
When era feeds + are ſown for hay, it 
18 abſolutely neceſſary to ſmooth the 
ſurface: the roller i is moſt proper for 
this. Some uſe it before, and ſome af- 
ter ſowing. Wien it is uſed before 
ſowin. g. the ſeed is more equally ſcat- 
tered. 

| Gr ass-ſeeds muſt be ſown in ſuch a 
manner, as to ly near the ſurface; o- 
MINS they will not vegetate. The 
making the land firm by rolling is 


therefore 
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therefore an advantage, a8, by it, the 
ſap is better preſerved ;, and this does 
not ſo much damage to graſs as to corn, 
for the ſeveral kinds of it are common · 
Iy better forragers. 


C 1 a P. XXII. 
C the ueber uſed by the farmer 


LTH of wheel carriages are not pro- 

perly inſtruments uſed in tillage, 
yet, on aceount of their utility to the 
farmer, i it will not be mi. to give them 
a place here. 

Tu E cart is uſed py the firmer for 
carrying out the dung to the fields, car- 
rying in the carn tg the ſtack- yard, 
and carrying the victual to market. It 
is important, therefore, to know which 
of the kinds uſed is the moſt beneficial. 

Tae principal difference in wheel- 
carriages conſiſts in the number, height 
and breadth of the wheels, and the 
number 
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number of, cattle and manner of yo- 
king them, I do not propoſe, nor in- 


deed. do I think myſelf qualified to en- 
ter- _ à particular diſcuſſion: of theſe 
points: I ſhall content myſelf with ma- 


king a few obſeryations, which may 
ſerve for hints to others to conſider the 
ſubject with greater accuracy; and in 
theſe I ſhall. confine myſelf chiefly to 
the height of the wheels, and the num- 
ber of cattle yoked. 


In comparing high and low e 


with each other, we ſhall ſuppoſe the 
one five feet diameter, and the other 
four. In drawing any weight upon 
high wheels, it is plain, that there is leſs 
friction to * than in drawing 
the ſame weight upon low wheels. If 
the circumference of one wheel is fit- 
teen feet, and of another only twelve; 
if che diameters of the axles are equal, 
and equal weight upon the m, then no 
more friction is overcome in the higher 


wheel when. it advances fifteen feet, 


than 
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than in the other when it advänces 
twelve. Hence the common maxim, 
that in carriages where the diameters 
of the axles are equal, an equal force 
applied will draw weight, in propor- 
tion to the circumferences of the wheels. 
But it muſt be obſer ved, that this pro- 
portion is juſt, only when the carriages 
are upon the plain. For it is certain, 
that in going up hill, a greater addi- 
tional force is neceſſary to draw the 
heavier weight upon the higher wheels, 
than to draw the ſmaller weight upon 
the lower wheels. In drawing a carri- 
age up hill, a force is required not on- 
ly ſufficient to overcome the friction, 
but alſo to raiſe the weizht. Now, to 
raiſe the greater weight, a greater force 
is required, and the lower wheels have 
an equal power to raiſe weight with the 
higher. For, in proportion as the radi- 
1 of the wheel is ſhorter, ſo the di- 
ſtance from the place where the wheel 


is in contact with he hill to the plumb- 
line 


Chap. XXII. Of the Whreel-carriages. 347 
ne let fall from the centre of the axle, 
is ſhorter likewiſe. Theſe arches in 
both circles; ſubtend equal angles, and 
are therefore in the fame Proportion to 
their reſpective radii; ſo that if we con- 
ſider the ſpokes and fellies i in each wheel 
to be levers, they have nearly the ſame 
power, the fartheſt diſtances from the fal. 
crums being nearly proportional. If the 
diameters of the axles were in proportion 
to the diameters of the wheels, their le- 
vers would have - preciſely the ſame 
powers; but as the diameters of the 
axles in both wheels are equal, the le- 
ver in the higher wheel has a greater 
power than the lever in the ſmaller one. 
This, however, is ſo ſmall, that it is 
ſcarcely neceſſary ro mention it. In 
the wheels, of the dimenſions mention- 


ed, the lever in the higher is to the le- 


ver in the lower, as 116 to 115. 
BuT the high wheels ſeem to have 


this advantage likewiſe. An equal force 
applied has greater influence. The 


nearer 
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nearer chat the line, i in *** any force 
applied to a body is directed, approaches 
to the direction of the plane on which 
the body moves, the force applied has 
the greater influence. Now, in a car- 
riage with five feet wheels, the ſhafts 
are placed more horizontal than in a 
carriage with four feet wheels, and 
therefore approaches nearer to the di- 
rection of the plane on which the car- 
riage js drawn, But the high wheel'd 
carriage has this advantage, only when 
the road is ſmooth. In a road that is 
much broke, where there are hollow 
places, or other ſevere interruptions, 
the direction of the draught in the 
lower wheePd carriages is the moſt 
proper, and the force applied has great- 
er influence upon it than upon the 
higher wheeled carriage. In a carri- 
age with five feet wheels, if the ſhaft 
horſe is of an ordinary ſize, and has the 
draught fixed to him at the height of four 
feet four inches, the direction of the 
draught 
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draught riſes about one foot in five, or 
makes an angle of x 19 with the plane 
upon which the carriage is placed. 
Now, when the road is broken in ſome 
places, if, in theſe, the aſcent from the 
bottom is more than one in five, which 
is frequently the caſe; and if, when 
drawing the carriage out of theſe, the 
horſe is upon the plane of the road, 
which is likewiſe commonly the caſe; 
then the direction of the draught is too 
low, which not only leſſens the force, 
bur alſo lays an additional weight upon 
the wheels, and makes them dip the 
deeper. But theſe are not all the diſ- 
advantages; for in this ſituation, the 
horſe in drawing, loſes fo much of his 
weight, and is in danger of loſing his 
feet. In this caſe then, the lower wheels 
have a remarkable advantage. In every 
difficult ſtep of this kind, that requires 
a ſevere pull, the carriage is not only 
eaſier drawn, but the horſe is likewiſe 
more able for it. 
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IN almoſt every road, wess are ſtones 
over which the wheels muſt paſs, which 
may be conſidered as perpendicular in. 
terruptions. Itwill not be amiſs to com- 
pare the higher and lower wheels in 
this ſituation. .,, In ſome, reſpects the 
higher have the advantage, and in ſome - 
the lower. The levers of the high 
wheels have much greater power ; and 
the higher that the ſtones are, the dif- 
ference betwixt their powers 1s the 
greater: but then the lower wheels 
have the draught i in a more proper di- 
rection, if the ſtone is more than one 
inch high, and the horſe has greater 
power, as leſs is taken from his weight. 
In the general, it may be obſerved, that 
in low wheels, the more that the horſe 
draws, he receives the more weight up- 
on his back ; which, beſides making the 
carriage lighter, if he is not overload- 
ed, makes him more able to draw, as It 
adds to his weight, and makes his feet 
firmer. : 


IN 
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- In deep roads that are plain, the high- 
er wheels have greatly the advantage. 
As they have a larger baſe, they do not 
dip; ſo deep, and as a ſmaller part of 
them is below the ſurface, their levers 
have a much greater power, and there- 
fore can more eaſily overcome the re- 
ſiſtance ariſing from the deepneſs of the 
road. | 110 

Bu r if the W * Kok the 
advantage in deep roads, the lower 
wheels have the advantage in going 
down hill, where the declivity is ſuch, 
that the weight of the carriage is ſuf- 
ficient to overcome the friction; for 
the greater that the friction is, the leſs 
force is neceſſary to reſiſt the weight. 
In going up hill, the weight and fric- 
tion act on the ſame ſide, and therefore 
che leſs that the friction is, the leſs force 
is required to overcome them: but in 
going down hill, the weight and friction 
act on different ſides; and therefore the 
leſs 
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leſs that the friction is, the _ __ 
is required to reſiſt the weight. | 
does perhaps as difficult to deter- 
mine what number of cattle ſhould be 
put to a cart, as to nee the height 
of the wheels. 5 
Ix Scotland the firſt carts uſed were 
ſmall carts, drawn by one horſe each. 
In the plain countries, larger carts were 
afterwards introduced, with two and 
three horſes; and wains with two oxen 
and two horſes. A perſon who has 
not made exact trials of theſe different 
carts himſelf, if he would judge from 
experience, muſt attend to the practice 
of thoſe who are chiefly employed in 
carrying heavy goods from one place 
to another. Now, among theſe, a cart 
with three horſes, is ſeldom or never to 
be ſeen; and in ſome places, where 
moſt of the carts were formerly two 
horſe carts, one horſe carts are now 
very frequent, two of them driven by 
one man. It becomes, therefore, a ve- 


ry 


with one horſe each, or one cart with 
tworhorfes; are moſt beneficial? 
Two fmallcarts require more money 
to purchaſe them than one larger cart: 
but then, carrying leſs weight, they laſt 
longer, and need fewer repairs. , 


Txx expenſe of working them i is the | 


fame, for both of them require one 
driver and two horſes. © If there is any 
difference in this, the advantage is on 


the gde of the ſinall carts, as theſe are 


eaſier loaded and unloaded. 

Tux friction in the larger cart ſeems 
to be leſs than in the two ſmaller carts. 
In the larger cart, the two horſes have 


the friction only of two wheels to over- 


come; but, in the fmaller carts, they 


have the friction of four wheels to over- 


come: and as the wheels in the ſinal- 
ler carts are lower than the wheels in 


the larger cart, one of them has more 


friction than one of the other. But 
the difference of the friction 1 in theſe is 
2 5 perhaps 
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vorkays not ſo great as it at firſt appears: 
As the ſmaller carts have leſa weight to 
carry, the axle may be made proporti- 
onably ſmaller, by which the friction 
will be leſſened: and it is certain, that 
when the axles are equal, che friction is 
in proportion to the weight; ſo that 
the ſmaller carts having ſmaller axles, 
and leſs weight upon theſe ſmaller axles, 
it is probable that they may carry a 
greater weight than one larger cart, 
and have no more friction 
T nx greateſt difference betwixt cheſe 
carts: conſiſts i in this: the force. applied 
to the ſmaller carts, is almoſt always pro- 
perly directed; it is nat. ſo with the 
force applied to the larger cart. In 
che ſmaller carts there i is but one force 
applied, and chis can be eaſily; directed; 
but in, the larger cart there are two for- 
ces applied, and theſe frequently in 
different directions. Sometimes one of 
the cattle ceaſes to draw, and thereby 
ebliges the other to draw the whole, by 
8 which 


* 29 
». 
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which he is more exhauſted in five mi- 

| nates, than he would have, been by 

5 drawing a proper weight, in ſive hours. 
. Wazx theſe things are conſidered, « 
it will not appear very, extraordinary, 
that the perſons employed in carrying 
heavy goods from one place to another, 
ſhould uſe carts, with one horſe. each, 
inſtead of carts with two horſes. And 
perhaps the farmer, in ſome caſes, might 

find it for his advantage to do the 


ſame. | 
| BROAD wheels have lately been in- 


troduced; but, as they are expenſive, it 
cannot be expected that they will be- 
come- general, unleſs the advantages of 
them appear very obvious. It is cer- 
tain they do leſs damage to roads, than 

narrow wheels carrying the ſame 
weight : but it is certain, likewiſe, that, 
tho? the friction is the ſame in them as 
the others, yet they meet with many 
more interruptions in going, which ren- 
der them ſeyerer upon the cattle. If 
Z 2 uſed 


8 
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uſed by the farmer only upon his fields, 
they might be made at leſs expenſe, 
and would be more advantageous, 
Their breadth prevents them from 
dipping ſo deep on ſoft ground as nar- 
row wheels, and on that account are 
eaſier drawn, and do leſs damage. 
Tears ſubject is important, and the 
general things here mentioned may 
ſerve as hints to others, to UNE it 
more minutely. 


BOOK 


B 0  K IL 
of Manuxes, 1 their Operation. 
CH Z 8 

of the deſign. 


TT has already been obſerved, that 
4 there are ſubſtances, which, when 
mixed with the earth, greatly promote 
vegetation, Theſe are called manures. 
To apply manures in ſuch a manner, 
as moſt effectually to promote vegeta- 
tion, it is of importance to know their 
natures, and the ways in which they 
operate. This is the more neceſſary, 
as, without it, we cannot know how to 
apply them in the moſt proper manner 
to the different ſoils. 
To inquire into theſe things, is the 
deſign of this book. 
CHAP. 


. MANURES. Book III. 


C H AF II. 


of the di _ te in which manuret 


ANURES operate in all the diffe- 


k rent ways by which vegetation 
'1s promoted. 1 


TRE operate, by communicating 
to the ſoil, with which they are mixed, 
the vegetable food which they contain; ; 
by communicating to it a power of at- 
tracting this food in greater plenty from 
the air; by enlarging the vegetable pa- 
ſture which it contains; and by diſſol- 
ving the vegetable food which it is al- 

ready poſſeſſed of, and fitting it for en · 
tering the roots of plants. 
MaNUREs are very different in their 


natures. Some of them operate in all 


the ways mentioned; and there are 


none of them that do not operate in 


more ways than one. 


GREAT 
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- GREAT miſtakes have ariſen, from 


ſuppoſing that manures operate only 
in one way. None have been attend- 


ed with greater loſs, than ſuppoſing 


that they ſerve only to divide the ſoil, 
and that tillage may be ſubſtituted in 
their place. This is Mr Tull's opinion; 
and is, indeed, the fundamental prin- 


ciple of his horſe-hoeing huſbandry. 


BrokE one changes the ordinary 


practice of agriculture, in ſo important 


a point as baniſhing manures from his 


ted for entering their roots, is all that 


fields, the good effects of which are ſo 
obvious; he muſt be certain, that the 
principle which determines him to ſo 
important a change, is itſelf well- 
founded. % | 

Mx Tu has endeavoured to prove, 
that earth is the food of plants; and 
hence infers, that to divide the earth 
into minute particles, by which it is fit- 


is neceſſary in agriculture: and this, 
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he aſſerts; may be done by tillage, Vith. 
out manures. 
Ix the firſt book, when creating of 
** food of plants, we have attempted 
to ſhow, that other principles, beſides 
earth, are in the compoſition of this 
food: and, if this is true, the want of 
manures, which provide - theſe other 
principles, cannot be ſupplied by til 
BuT, ſuppoſing we allow, with Mr 
Tult, that earth is the food of plants, 
yet till it does not follow, that tillage 
may ſupply the place of manures. It 
is certain, that every particle of earth 
which we obſerve, is not of the kind 
that is the food of plants. Every ſoil 
is a compoſition of different earths ; ſe- 
veral of which, it is obvious, are not of 
this kind. _ 

Tx great difference in ſoils equally 
pulveriſed, is a plain and convincing 
evidence of this. Now, let it be ob- 


ſerved, that the earth contained in dung 
1s 


Chap. I How Manures operate. 361 


is of this kind; it has already been food 
to plants, and therefore tho? all that is 
contained in the greateſt quantity of 
dung laid on at one time, is but ſmall 
in proportion to the quantity of ſoil 
employed in vegetation, as Mr Tull 
juſtly obſerves; yet it may be conſide- 
rable in proportion to the quantity that 
is really the food or pabulum of plants. 
If the quantity of earth contained in the 
quantity of dung commonly laid on at 
one time, is compared with the quan-. 
tity of earth contained in the richeſt 
crop, it will be found ſeveral times 
larger; and therefore, by the laying 
on of this dung, food is provided for 
ſeveral good crops. 

BES IDEs, let it be obſerved, that the 
mechanical action of the plough cannot 
increaſe the number of the particles by 
which plants are nouriſhed; they are 
ſo ſmall as not to be obſerved in water. 
Mr Tull ſuppoſes, that they are as ſmall 


as thoſe upon which the colour of bo- 
dies 
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dies depends. Now, tho“ pounding 
earth' in a mortar may perhaps do 
ſomething to increaſe them, yet the 
action of the plough can never be ſup- 
poſed to do it. The plough can do no 


more than open the ſoil, or enlarge the 
paſture of plants, and allow them to 


extend their roots in ſearch of their 
food, but does not increaſe the quanti- 
ty of it; and therefore tillage cannot 
ſupply the- place of dung, which not 
only opens the foil by its fermentation, | 
but alſo increaſes the vegetable food ** 


. : the earth which it contains. 


IT may be further obſerved; that the 
fermentation raiſed by dung continues 
for a conſiderable time; fo that tho), 
by plowing, the ſoil may be as com- 
pletely divided as by the fermentation 
of dung, yet it will not continue fo: 
for after ſeed is ſown, the artificial pa- 
ſture raiſed by plowing is continually 
decreaſing while the crop is growing; 
whereas the artificial paſture, raiſed by 

| the 
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the fermentation of dung, is continued 
by the continuance of this fermenta- 
tion; and therefore, tho? in the horſe- 
hoeing huſbandry, the want of dung 


may be ſupplied by hoeing, yet, as Mr 


Tull indeed obſerves,” dung is ſtill ne- 
ceſſary in the old huſbandry. 


Ir perſons attentively conſider the 


effects of manures, it will appear that 
they operate in all the ways mention- 
ed. | | 
ManvuREs are found to enrich the 
| beſt pulveriſed ſoil, and to do this again 
and again, after it is exhauſted by crops. 
It is almoſt an univerſal practice in 
Scotland, to lay dung upon land that 
1s kept conſtantly in tillage, once in 
three, four, or five years. It is obſer- 
ved, that after the dung is laid on, the 
land becomes rich, and that the crops 
turn gradually worſe and worſe, till the 
whole virtues of the dung are exhauſt- 


ed; and it is alſo obſerved, that imme- 


% 


diately ne the dung being again ap- 


plied, 
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plied, the land becomes rich as before. 
It is natural to conclude from this, that 
dung promotes vegetation by increaſing 
the quantity of the vegetable food, 

IT is found, that ſome manures loſe 
part of their virtues by being long ex. 
poſed to the air. After dung is ſuffici- 
- ently rotten, the longer that it lies it 

becomes of leſs value, and does not en- 
rich ſolarge a quantity of land as when 
uſed in proper time: The dung of 
cows dried upon their paſture, gather. 
ed, and laid upon other land, is ſcarce- 
ly to be diſcerned in its effects on the 

crops produced: the ſame quantity ap- 
plied, whether carried from the byre, 
or by folding the cattle, enriches the 
land. F rom this it is obvious, that this 
kind of manure contains the vegetable 
food in itſelf, and does not receive it 
from the air. 

Ir is found, that ſome manures operate 
the ſooner, and with the greater violence, 
the longer that they are expoſed to the 

air 
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air before they are uſed. - Lime and | 
marles are of this kind ; the longer they 
ly expoſed, they operate the ſooner; 
and it is obſerved; that they have a 
ſtrong power of attracting the virtues 
of the atmolphere. From theſe things 
it is reaſonable to infer, that theſe ma- 
nures operate, by communicating to 

the ſoil, with which they are mixed, a 
power of attracting the vegetable food 
from the air. [ct 
Ir is obſerved, that ſome manures 
exhauſt land of its vegetable food, and 
do not reſtore it again when immedi- 
ately applied. This is found to be the 
caſe with lime. Land thoroughly limed 
has been found to carry many very 
good crops: by degrees, however, the 
virtues of it have been exhauſted, and 
the land reduced to a worſe ſituation 
than before the lime was laid on. In 
this ſituation lime has been applied a 
ſecond time, but its effects found to be 


far inferior to what they were when 
2 


firſt applied. This is ſufficient to con- 
vince us, that this manure operates by 
diſſolvin g the vegetable food which it 
meets with in the ſoil, and — it for 
entering the roots of plant. 
Ir is certain, that all kinds of ma- 
nures open the ſoil. Any perſon will 
be convinced of the truth of this, who 
will take the trouble to compare a piece 
of land, on which: dung, or any other 
manure has been laid, with a piece con- 
tiguous that has not been - manured; 
he will find the one much ſofter, much 
more free and open than the other. It 
muſt be allowed, therefore, t hat all ma- 
nures operate by e e e * oy 
ble paſture. 
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into natural and artificial; others di- 
vide them into the foſſil, the vegetable, 
and the animal; and treat of them in 
order, as Wins to each of theſe 
a w WF 5* y 

THE manures un to ſome of | \ 
theſe claſſes differ, both in their nature 
and operation, from thoſe in the other 
claſſes. Some of them likewiſe differ 
from others in the ſame claſs. The 
dividing them into claſſes, therefore, 
ſerves no purpoſe. All that is neceſſary 
is, to treat of the different particulars 
which the farmer can command, with- 
out Wan to what ny _ be- 
long. 

K Es to be en in Scot- 
land are theſe following; dung, marles, 
aſhes, ſoot, ſea-weed, ſhells, ſown ve- 
getables, and water. 

TakERE are ſeveral other things that 
are very rich manures, ſuch as rags, 
leather, c. But as theſe are to be 
procured 
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procured only in finall quantities, it is 
needleſs to treat of them ſeparately. 


1 


CHAP, Iv. 


Of ding. 

7 das- is ene ad to 80 
fy not only the excrement of 
animals, but alſo all rotten vegetables, 
when uſed as manures. In treating of 
it in this chapter, we underſtand it in 

the firſt ſenſe of the world. 
Dux is the food by which: adele 
n nouriſhed, reduced to a corrupted 
ſtate. The ſtomach diſſolves the food 
of the animal, and reduces it to a ſtate 
of putrefaction much ſdoner than is 
done by the air. It is by being in this 
ſtate of putrefaction that the juices, fit 
for the nouriſliment of the body, are 
conveyed by the guts into the blood. 
While bodies are in a ſound ſtate, their 
parts adhere firmly together, and they 
are 


are incapable of being turned into the 
parts of other bodies. To render them 
capable of this, they muſt be reduced 
to their firſt principles. This is done 
by corruption. It is obſerved, chat by 
corruption all the parts of bodies are 
relaxed, and the ſalts, oils, and other 
juices which they contain, from being 
fixed, are made volatile. It is by being 

reduced to this ſtate in the ſtomach, 
that the things which the animal feeds 
upon become nouriſhment to it, and 
are turned into parts of its body. 

ALL the juices contained by the 
things which animals feed upon, are not 
exhauſted by the guts; many of them, 
along with the earthy part of the food, 
are thrown out. There is no doubt 
that ſome of the earthy part of the food 
goes alſo to the nouriſhment of the ani- 
mal; but as the earth is rendered yola- 
tile by the ſalts and oils, there muſt be 
but a ſmall quantity of it, in proportion 
to hung quantity of theſe, exhauſted by 

0 the 


Bock III. 
the animal; and therefore 3 in che dung 
there muſt be a great quantity of earth 
in proportion to the other principles. 
However, as the dung contains all the 
principles of the food, we may conſider 
the dung of thoſe animals that feed on 
vegetables, as — in a a potrefied 
ſtate. 4692 vailngoidrr 
Or the lame n nature is the: * af a- 
at that feed upon other animals. 
Vegetables are the original food. All 
animals either feed on pure vegetables, 
or on other animals that feed on vege- 
tables. Animals that feed on vegetables 
are made up of the ſame things with ve- 
getables, only under a different form; 
and therefore the dung of animals that 
feed upon theſe, is ſtill to be conſidered 
as vegetables in a putrefied ſtate. 
CHyMisTs inform us, that dung 1s 
compounded of the ſame principles of 
which vegetables are compounded; of 
water, air, oils, ſalts, and earth. + The 
earth which it contains is of the abſor- 
; bent 
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bent kind, and attracts the other prin- 


ciples. They alſo inform us, that dung 
attracts and ferments with acids, and 


by this fermentation produces falts. A 


quality of ſalt, as was before obſerved, 


zs to attract and diſſolve oils, and make 


them capable of being mixed with wa- 
ter. 


Ir theſe qualities of dung are 20nd: | 


dered, it will appear that it promotes 


vegetation in all the different methods - 


mentioned in the ſecond chapter. 
Ix promotes vegetation by increaſing 
the vegetable food. It is compounded 
of the ſame principles of which the ve- 
getable food itſelf 3 is compounded, as 
we endeavoured to ſhow, when treat- 
ing of the food of plants. This is alſo 
confirmed by the experience of all pla- 
ces and all ages; and it is what no per- 
fon will doubt of, who conſiders that 
it has the ſame effects upon land of all 
kinds, and in all ſituations. 
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Ir promotes vegetation by enlarging 
the paſture of plants; it attracts acids 
from the air and ſoil; and, by railing a 
fermentation with them, thereby ſepa- 
rates the particles of the ſoil with which 
it is mixed. Every farmer knows the 
truth of this from experience. The 
land upon which dung is laid, tho? na- 
turally ſtiff, becomes ſoft and mellow, 
and is more eaſily plowed than before. 
Duns, we have faid, enlarges the pa- 


ſture of plants, by attracting acids, and 


fermenting with them. Theſe acids are 
in the ſoil and air. They are in the ſoil; 
for the ſoil produces acid plants. Chy- 
miſts tell us, that the neutral ſalt found 
in ſoil is compounded of an alkaline 
alt, ſuch as is found in vegetables, and 
an acid ſpirit. All alkalies are ſtrong at- 
tractors of acids; ſo that, in the proceſs 
of an experiment upon ſoil, perhaps it 
may be difficult to keep them ſeparate, 
tho* they may exiſt ſeparate in it. The 
acid plants prevent theſe from mixing; 
1 


Gee Iv. of Dung: * :3 ov 
; or, perhaps, have a ſtronger! power in 
| their veſſels to ſeparate them ue o- 
ther plants have. 
Bor tho”: there may be hs 2 in 
E wil, excepting in the compound of neu- 
tral falts; yet there is no doubr, but 
they are in the air. Chymiſts find this | 
by innumerable experiments. Aſhes, 
when expoſed to the alr, produce neu- 
tral ſalcs; the application of acids has 
tie ſame effects. Any perſon may ob- 
ſerve à falt adhering to the lime of old 
walls; chis ſalt is not in the lime, it is 
produced by the air. The ſame ſalt is 
produced by acids. Other experiments 
might be mentioned, but theſe are ſuf- 
ficietit. AS 
Doo promotes vegetation; yy com- 
eren to the ſoil a power of at- 
tracking the vegetable food from the 
air. The earth which it contains, is 
of the abſorbent kind, and attracts all 
the- other ee of the vegetable 
food; 
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food; nd+che dies; which it contains 
and produces, attract oils. 

IT likewiſe promotes. vegetation, by 
preparing the vegetable food for the 
' nouriſhment of plants. By the falts 
which it contains and produces, it not 
only attracts oils, but alſo diſſolves 
. them, and makes them capable of be- 
ing mixed with water. It is probable, 
that oil is a principal part of the food 
of every plant which we cultivate in 
our fields,” at leaſt is the ingredient of 
which it is eaſieſt to exhauſt the ſoil, 
and which it is moſt difficult to reſtore 
to it again, In proportion to the quan- 
tity of oil contained in any plant, in 
proportion it robs the ſoil, by which it 
1s nouriſhed, of its vegetable food. But 
the nature of oil mult: be changed, be- 
fore it can enter the roots of plants. 
This change i 1s made by ſalts; they diſ- 
folye it, and make! it to mix with water. 

| Tuo dung promotes vegetation in 
all theſe ways mentioned: yet, as there 


are 
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are other bodies, that are much ſtrong- 


er attractors of acids, by which many 


of its effects are produced; it is proba- 
ble, that it prineipally operates by in- 
creaſing the food of plants. Its effects 
in diſſolving the vegetable food in the 


ſoil, mult, be very trifling. The ſalts 
which it contains and produces, having 


its own oils to work upon, and being 
along with them conveyed into the 
roots of plants, cannot operate with a- 
ny violence upon the oils which the ſoil 
contains. This is confirmed by expe- 


rience. When the virtues of dung are 
exhauſted, the ſoil is no poorer than 


before it was laid on. 
So E new improvers are pleaſed to 


ridicule the old farmers, becauſe they 
are ſo fond of dung; but none will do 


this Who attentively conſider the vir- 
tues of it. Such other manures as can 
be obtained, are to be uſed; and tillage 
is careſully to be attended to: but none 
of ee are to ſuperſede the uſe of dung, 

which 
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which can be ar res to ſo great ad- 
: — 

Turk author of the new Syſtem of a+ 
griculture takes upon him to aſſert, 
that dung deſtroys ſome land; and 
chat it is as great folly to apply dung 
to land chat requires cooling, as to ad- 
miniſter poiſon to a man in a fever. 
He tells the farmers, that they miſs a 
crop by dunging an improper ſoil, and 
lay on more dung to remedy the miſ- 
fortune, Theſe aſſertions may impoſe 
upon a man that i is fond of novelty and 
paradox; but, with men of ſenſe and 
experience, they muſt bring into diſ- 
credit every thing that n an author 
aſſerts. 

Tao? dung. in general has all the 
qualities mentioned, yet there are ſome 
kinds of it poſſeſſed of ſome of theſe 
qualities in a higher degree than others. 
There are as many kinds of dung as 
there are of animals, and in ſome re- 
ſpects they all differ one from another. 

5 
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Tr x difference betwikt one kind of 
dung and another, is commonly ſuppo- 
| ſed to ariſe from the different food of 
the animals. Green herbage, ſtraw, or 
hay, do not contain ſo much vegetable 
food in the ſame quantity as grain does. 
Hence it is ſuppoſed, that the dung of 
cow$S1s not ſo rich as that of horſes, nor 
the dung of horſes ſo rich as that of 

fowls. | ; | 
Bur this difference muſt partly ariſe 
likewiſe from the nature of the animals, 
if it is true, that the dung of horſes, 
cows, ſheep, hogs, and geeſe, all differ 
one from another, tho* fed upon the 
fame paſture. Some animals digeſt their 
food more quickly than others. This 
makes a difference in the dung produ- 
ced by the ſame food. Some things are 
digeſted, and turned into a ſtate of cor- 
ruption by ſome animals, that paſs thro? 
others ſound and undiſſolved. The 
matter then in the ſtomach that digeſts 
the food, muſt be different in the dif- 
ferent 


| 
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ferent anhand The 0 muſt par- 
take ſomething of the nature of this, 
which makes another difference in the 
dung produced by the ſame food. 
So uk writers in agriculture treat of 
the dung of the different animals ſepa- 
rately. But it is needleſs to do this; 
for it requires more pains and expenſe 
to keep them ſeparate, and uſe each of 
them by itſelf, than all the advantages 
ariſing from this way, above the ordi- 
nary way, can poſſibly amount to. 
Tas dung of fowl, particularly of 
pigeons,. is an exception to this. It is 
commonly uſed without any mixture, 
and it can be kept ſeparate from other 
dung without any trouble or expenſe. 
It is obſerved with reſpect to it, that the 
effects of it are more violent, and ſooner 
over, than the effects of common dung. 
The effects of ſome other kinds of dung 
would perhaps be the ſame, if they were 
uſed without any mixture. The pi- 
geons dung, being thoroughly corrupt- 
N ed, 
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ed, ſoon diſſolves, and becomes vege- 
table food. But the ſtraw, with which 
the other kinds of dung are commonly 
mixed, not being ſo thoroughly corrupt- 
ed, prevents the effects of them from 
being ſo violent, and ſo ſoon over. 

 FHE way in which pigeons dung 

operates, points out the manner in 
which it ſhould be applied. As it is 
very rich, and its qualities ſoon ex- 
hauſted, a very ſmall quantity ſhould 
be applied, in proportion to the quan- 
tity of othen dung. If care is not taken 

of this, the crop will be deſtroyed by 
being too luxuriant. Perhaps, mixing 
it with ſome other things may have 
good effects. The ſtrawing ſmall chaff 
of any kind, from time to time, on the 
bottom of the pigeon-houſe, is very 
proper. The chaff ſucks up the moi- 
ſture, and makes it eaſy to reduce the 
dung to powder, which is an advan- 
tage: for thereby the dung is ſcattered 
more 


their. dung; which, in this way, ivuſed 
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more 1 and manures a e 
W e of land. #81 


Ir is a nee * 
fold ſneepß and cattle, for the ſake of 


without any mixture. Some writers 


on huſbandry give particular directions 
how to do this in the moſt adyantageous 


manner. But 1 it is needleſs to vonſider | 


_ theſe, The farmer muſt :cotifult the 
advantage of his ſheep and cattle; and 
not the advantage of the land by the 
dung; and, therefore; mruſt fold them 


in the moſt convenient manner. A 


ſcore of ſheep, with the beſt manage- 
ment in folding, will not produce much 


more than ten ſhillings worth of dung, 


in the ſeaſon, above the expenſe of fold- 
ing; a ſum ſoon loſt by an CEN 
management of them. | | 


CHAP. 
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"CHAP. v. 1 
of 2 OY with vegetables in a  dunghill, 


UN G ; is commonly mixed with 
vegetables, and allowed to ty 
for oth time before it is uſed. 
Saw is thrown below the cattle, 
and this is carried out along with the 
dung, and thrown upon the dunghill. 
On the dunghill is alſo thrown all the 
ſtraw that is left after ſerving other 
, purpoſes, and all the refuſe of vegeta- 
bles and animals, uſed i in the Farmer 8 
family 

In the management of dunghills, two 
things are always to be kept in view: 
The promoting putrefaction ; and the 
preventing the vegetable food from fly- 
ing off into the air, or being conveyed 
away by water. The ſtraw and other 
parts of uncorrupted vegetables, of 
which the dunghill is compounded, 
make it neceſſary to keep the firſt in 


view ; 
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view; and the falts 4 alla which by 
corruption are rendered volatile, and 
the water which extracts the virtues 
of dung, make it neceſſary to keep tlle 
laſt in view. 7 b 
To promote less dl the kid 
tion of the dunghill ſhould be dry, and 
the dung laid together as thick as is 
convenient. Putrefaction, indeed, can- 
not be promoted without water: but 
the quantity that falls in rain, with the 
natural ſap of the dung, is ſufficient 
for this purpoſe. Too much water 
prevents that fermentation which car- 
ries on the proceſs of putrefaction moſt 
quickly. This is confirmed by expe- 
rience. If there is any part of a dung- 
hill ſoaked with water, it is obſerved 
that the ſtraw is quite ſound, while, 
in other parts that are dry, it is com- 
pletely rotten. 
Io promote e the dung 
ſhould be laid thick together; there- 
by the heat is the ſooner generated, 
| that 
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that produces the putrefaction 8 and 
thereby the natural ſap is the better 


preſerved, which prevents the dung 
from being burned. 


Waen the natural ſap of the dung | 


is exhaled, and the dung afterwards 
covered, the heat is in danger of riſing 
to ſuch a height as to burn the dung. 


This muſt be carefully guarded againſt: | 
for,” when the dung is burned, its 


ſtrength is exhauſted, and it is render- 
ed almoſt uſeleſs. Dung, in this ſitua- 
tion, is dry and white; the plowmen 
call it 'fire-fanged. When thus burnt, it 
is found, from experience, to have loſt 
almoſt all its virtues. To prevent the 
dung from being reduced to this ſitua- 
tion, when it is carried out of the ſta- 
ble or byre, particularly if there is 
much ſtraw in it, it muſt not be laid 
in heaps, which makes it dry too faſt, 
but carefully ſpread thick upon the top 
of the dunghill. This prevents the 


lap from being carried off by the wind, 


and 
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and thereby prevents the heat from 
being raiſed to ſuch a erg to burn 
the dung. | 4 

IT may be obſerved, that, when 
graſs is cut green, and immediately 
thrown into a heap, it heats, and this 
heat ſoon reduces the graſs to a ſtate of 
putrefaction. But, if the graſs is for 
' fome time expoſed to the air, and then 
put together without being ſufficiently 


8 dry, it heats alſo; but, inſtead of being 


reduced to a ſtate of putrefaction, is 
burned. So it is with dung: if, when 
carried out, it is laid in ſmall heaps, 
being thereby too much expoled to the 
air, it loſes its ſap; and, being after- 
wards covered, the heat is raiſed to ſuch 
a height, as to burn it ; but, if it is 
| ſpread thick upon the top of the dung- 

hill, it retains the ſap, and putrefics. 
A DISTINCTION iss here made be- 
twixt dung putrefied and burned; and 
this diſtinction is repreſented as im- 
portant. I know not if the Chymiſts 
make 
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make any ſuch diſtinction: A late 
author ſays, that tlie greater part of 
what remains of dung, after the putre- 
faction is completed, ſeems to be earth, 
and a fixed alkali- Theſe things, we 
apprehend, make up the greater part 
of what remains, when dung is what 
we have called burned; but when it is 
only putrefied, it contains alſo ſalts 
and oils, But tho” chymiſts ſhould 
make no ſuch diſtinction; it is abſo- 
lutely neceſſary that the farmer do it: 
for, when the dunghill is allowed to 
heat to ſuch a degree as to burn the 
dung, the value of it is thereby great- 

ly leſſened. | 
To prevent the vegetable food from 
being conveyed away, no foreign water, 
excepting what falls in rain, muſt be 
allowed to run into the dunghill; and 
the ſituation of the dunghill, it poſſible, 
ſhould be high at the ſides, and hollow 
in the middle. When foreign water 
is allowed to run into the dunghill, the 
B b fermentation 
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fermentation is not only ſtopped, but, 


as it is often neceſſary to allow the wa- 


ter a paſſage from it, thereby much: of 
the food is conveyed away. When the 


bottom of the dunghill is quite level, 


the rain, which ſometimes falls in heavy 

| ſhowers, eaſily finds its way, off; but 

this is prevented by making it high at 

- the ſides, and hollow in the middle. 

| Tn E only way to prevent the vege- 
table food from being exhaled by the 

ſun, or carried off by the wind, is to 


cover the dunghill. The covering the 
dung would certainly be an advantage, 


if it could be eaſily executed. If it 


was not for the additions that are daily 


made to it, earth would be very proper 
for this purpoſe. Some perſons aſſert, 
that, by covering the dunghill, it would 


loſe the influence of the air; and it is 


the air alone, they fayg that makes it 
fit nouriſhment for vegetables; and, 
therefore, recommend the expoling it, 
particularly to the north and north- 

caſt ; 
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ceaſt becauſe the wind from theſe points 
brings along with it more aereal nou- 
riſhment than from the others. If the 
dunghill contained no vegetable food, 
but what it received from the air, this 
direction would be very proper: but, 
as the dunghill contains in itſelf all the 
ingredients of the vegetable food; and 
as its juices, the more it is putrefied, 
become the more volatile, the vegeta- 
ble food in it by being expoſed to the 
air, inſtead of being increaſed; would 
be diminiſhed. The covering the 
dunghill, therefore, would be an ad- 
vantage. But the 3 lies in exe- 

cuting this. a 
SOME propoſe to dig a large pit, lay 
the bottom with flags, build up the 
ſides with ſtones, and cover it with a 
roof. This, it muſt be owned, will re- 
tain the juices, and promote corrup- 
tion, as well as prevent the vegetable | 
food from being exhaled. But then 
it muſt be ſo expenſive, that few will 
B b 2 be 
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be engaged to make trial, unleſs the 
benefits are more obvious than the aſ- 
ſertions of the contrivers make them: 
and, beſides the expenſe, it muſt like- 
wiſe be attended with inconveniencies. 
In ſome ſituations, it will be very diffi. 
cult to prevent too much water from 
getting into it; and as difficult to get 
the dung itſelf carried out. 

THE method whi ch we propoſed for 
preventing the dung from over-heat- 
ing, will alſo, in a great meaſure, ſerve 
this purpoſe. The dung, when it comes 
from the ſtable or byre, is mixed with 
ſtraw, which abſorbs the juices, and 
prevents thẽm from flying off, till the 
ftraw itſelf begins to putrify. When 
in this ſituation, it is laid thick upon 
the top of the dunghill, a ſmall ſurface 
only being expoſed to the air, and be- 
ing covered before the ſtraw begins to 
putrify, the juices, in a great meaſure, 
are preſerved. A perſon, by the ſmell, 
is ſenſible that the juices of the dung 

are 
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are not ſo volatile, when firſt laid upon 
the dunghill, as after they have been 
covered for ſome time, and then ex- 
poſed to the air. 
Duc, expoſed to the ſun and vn 
or waſhed by rain, loſes its vegetable 
food; it ought, therefore, to be plow- 


ed in as ſoon as is poſſible, after it is 
Some perſons aſſert, 


Jaid upon land. 
that they have found from experience, 
that dung is nothing worſe, tho? it Ix 
a conſiderable time ſpread upon land, 

in dry weather, before it is plowed j in. 
This, if true, is contrary to what has 
been ſuppoſed, that the vegetable food 
is exhaled by the ſun, and carried off 
by the wind. It is probable, that, af- 
ter dung is ſpread upon land, its fer- 
mentation ceaſes, and the ſalts and oils 


remaining in it may become fixed, and 


may continue ſo till a new fermentation 
is raiſed by mixing the dung with the 
ſoil; and that, by attracting acids from 
the air, more lalts may be formed. By 
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this its effects will be more ſudden and 
violent, but ſooner over. | 
Ir may be proper alſo to obſerve, 
that as the juices contained in the dung 
are wafhed downwards by the rain, it 
ſhould be plowed in with a very ſhallow 
furrow; excepting when the dung is 
not ſufficiently rotten. In this caſe it 
requires a deep furrow to cover it. 
Tu x better that dung is mixed with 
che ſoil, the purpoſes of vegetation are 
the better anſwered; all parts of the 
foil receive equal benefit, the vegetable 
food is equally diſtributed, and in all 
parts the fermentation equally promo- 
ted. When dung then is laid on land, 
it ought to be ſpread as equally as poſ- 
ſible. This likewiſe prevents the breed- 
ing of vermin,. which happens in ſome 
ſoils, when the dung is left in too large 
pieces. ; 3 | 
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CHAP. VI 
#912472 ee 


OME are of opinion that lime is on- 

ly a ſtimulus, that is, that it pro- 

motes vegetation, only by making the 

ſoil with which it is mixed, exert itſelf. 

Others, that it promotes vegetation by 

enriching the land, and adding to the 
quantity of vegetable food. 


TRE firſt ſupport their opinion by 


obſerving, that the crops which lime 
enables land to produce, exhauſt it in 
a remarkable manner. It is a certain 
fact, that land thoroughly limed, may 
be reduced to a much poorer condition 
by cropping, than land can be reduced 
to, that is not limed. It is poſſible to 
reduce limed land almoſt to a caput mor- 
tuum; and the better and the oftener 
the land is plowed, this is done the 
ſooner. 


Tur 
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Tux other opinion is ſupported by 

obſerving, that, in ſome places, lime is 
applied regularly once in four or five 
years; that the land ſeldom gets any 
other manure; that it is kept almoſt 
conſtantly in tillage; and, with the af 
ſiſtance of fallowing, carries very good 
_ crops, 

FROM theſe obſervations, one is led 
to conclude, that lime acts both ways; 
not only makes land exert itſelf in the 
nouriſhment of vegetables, but alſo en- 
riches it, and adds to the vegetable 
food. 3 

Ax! inquiry into the qualities of lime, 
will probably illuſtrate this. 

CHYMISTS tell us, that lime has the 
following qualities. 

Ir is a great diſſolver of all animal 
and vegetable ſubſtances: it is a very 
heavy body: it is an attractor of acids; 
with theſe it raiſes a fermentation, and 
produces falt ; and it communicates its 
es one; 


WHEN 


5 
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Wukx theſe things are conſidered, 
it will appear, that lime promotes ve- 
getation in theſe ways following: 
Ix communicates to the ſoil a power 
of attracting the vegetable food from 
the air. It attracts the acids from the 
air and foil; theſe jt converts into a 


neutral faſt, by which oils are attracted 
from the air, This operation of lime 


is confirmed by the experience of thoſe 
who uſe it as a manure once in four or 
five years. 
LME enlarges the vegetable paſture, 

By its weight it penetrates the ſoil*; 
and, by its fermentation with acids, it- 
ſeparates its particles. 

TRISs operation of lime is obvious to 
every perſon that views with attention 
any land that is thoroughly limed. It 
appears ſoft and mellow, and obyioufly 
in a ſtate of fermentation. 

: LINE 


'* Ir is neceſſary to obſerve, that if the ſoil is light and 
ſpungy, and has no ſolid bottom, lime, by its weight, will 
ſoon penetrate beyond reach of the plough. This kind of 
{ail is therefore not proper for it, 
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LrMz diſſolves the vegetable food, 
and fits it for entering the roots of 
plants. It diſſolves all the animal and 
vegetable ſubſtances which it meets with 
in the ſoil, and converts them to vege- 
table food; and, by the ſalts which it 
produces, it diſſolves all oily ſubſtances 
in the ſoil; and conveys them into the 
roots of plants. We find from experi- 
ence, that lime clearsland of root-weeds, 
This it does by its diſſolving power. 
Root-weeds, when torn up by the 
plough, have their growth checked, 
and are for ſome time in a languiſhing 
condition : if lime is applied to their 
roots while in this ſituation, by its diſ- 
tolving power it is apt to deſtroy them. 
THAT it is owing to the falt which 
lime produces by its attracting and fer- 
menting with acids, that it chiefly owes 
its power of promoting vegetation, is 
confirmed by this obſervation : The 
lime of old walls, which has been long 
expoſed to the air, and where this falt 
18 
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is already formed, is much more ſud- 
den in its operations, when laid upon 
land, than quick-lime. 

IT has been obſerved, that lime pro- 
motes vegetation by communicating to 
the ſoil a power of attracting the vege- 
table food from the air, by enlarging 
the vegetable paſture, and by diſſolving 
the vegetable food, and fitting it for 
entering the roots of plants. It is pro- 


bable, that the two laſt are the 82 by : 


which it chiefly operates. 
By this it exhauſts the land of its ve- 


getable food. For it cannot be ſuppo- 
ſed to attract from the air a ſufficient 


quantity of food for the nouriſhment of 


the crops which it enables the land on 
which it is laid to carry; and it con- 
tains none of this food in itſelf. This 
is confirmed by experience. If land 
upon which lime has been laid, is ex- 
hauſted by crops, the application of 
lime a ſecond time has not the ſame 
effect as before; unleſs the vegetable 
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food is ſupplied by dung, or the land | 
allowed: to reſt for ſome years, and 
have the __— food ſupplied by the 


Tavs it appears, that lime from its 


nature mult act both as a ſtimulus and 
a manure; while it makes the earth ex- 
. ert itſelf in the nouriſhment of vegeta- 
bles, in ſome meaſure alſo enriches it, 
and adds to the vegetable food. 

In ſome lands, the diſſolving the ve- 
getable food, and fitting it for entering 
the roots of plants, may be moſt bene- 
ficial : in others, the communicating 
the power of. attracting the vegetable 
food from the air, may be moſt benefi- 
cial. It will not be improper, therefore, 
to point out how lime 1s to be applied, 
that ſo it may chiefly anſwer the one or 
the other of theſe purpoſes, 

Id uncultivated land, in which there 
is a large quantity of vegetable ſub- 
| ſtance, lime ought to be uſed chiefly as 
a ſtimulus: and when improved land 
needs 
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needs a recruit of vegetable food, it 
ought chiefly to be uſed as a manure. 
WEN lime is intended for a ſtimulus, 
a large quantity ſhould be applied at 
once. For it takes a conſiderable quan- 
tity to diſſolve roots, and the other ve- 
getable ſubſtances in the land, and to 
produce a high degree af fermentation. 
Wren lime is intended for a ma- 
nure, a {mall quantity applied at a time 
is ſufficient. It is probable that it re- 
quires only a ſmall quantity of lime to 
impregnate a large quantity of earth, 
and to communicate to it an abſorbent 
quality, in as high a degree as it is ca- 
pable of receiving: and it is certain, 
that it is in proportion to the abſorbent 
quality which it communicates, that 
the ſoil is enriched by it. This is not 
mere conjecture. It is certain, that a 
ſmall quantity of lime will impregnate 
a large quantity of water, and commu- 
nicate to it all its virtues, and theſe in 
as high a degree too as it is capable of 
receiving: 
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receiving: it is not improbable, that it 
may operate in the ſame manner upon 


earth*, If a ſmall quantity of lime 
communicates an abſorbent quality to 
a large quantity of earth, but has not 
ſuch influence in diſſolving vegeta- 
ble ſubſtances, or in producing fermen- 
tation, it follows, that the ſmaller the 
quantity is which is applied, it will o- 
perate the more as a manure; and the 
greater the quantity applied, it wall o- 
perate the more as a ſtimulus. 

Ir is proper to obſerve likewiſe, that 
when lime is applied in ſmall quantities 
as a manure, it is neceſſary to repeat the 
application frequently; for it is pro- 
bable, that the foil by action loſes the 
abſorbent quality, which the lime com- 
municates. ; 

THESE things which we have. obſer- 
ved concerning the operation of lime 
in ſmaller and larger quantities, are, in 
ſome meaſure, confirmed by experience. 

They 


* See Dr Alſton on lime. water. 
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They are agreeable to the practice in 
thoſe parts where -lime 1s moſt uſed. 
When barren land is to be improved, 
it is laid on in large quantities; and 
. when it is applied to land already im 
proved, it is laid on in ſmall quantities, 
and frequently once in three or four 
years. iT 

As lime operates by attracting acids 
from the air, the longer that it lies ex- 
poſed to the air before it is plowed 
in, it will exert itſelf the more quickly, 
and with the greater violence. Some 
alledge, that this ſhould not be done in 
ſummer. For they ſay, that the ſun acts 
contrary to the air: as the air ſupplies 
the ſalt, the ſun exbales it, and com- 
municates It again to the air. 

As lime, when laid on in large quan- 
tities, exhauſts land of its vegetable 
food, it is neceſſary to ſupply this food 
by dung, or ſuch other manures as have 
it in greateſt plenty; or the land ſhould 
be managed in ſuch a manner, as to pre- 
vent. 


* 
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vent, as much as poſſible, the vegetable 
food from being exhauſted. Laying 
off land, after a very few crops of corn, 
into graſs for paſture, is the moſt pro- 
per way of. doing this. Land, when 
paſtured, has not its vegetable food ſo 
much exhauſted, as when it carries 
corn. The quantity of vegetable food 


carried off in fleſh, by the cattle, or con- 


veyed to the air by their perſpiration, 
bears buta ſmall proportion to the quan- 
tity carried. off by a crop of corn and 
ſtraw. 

Ir is neceſſary further to Ae, 
that, as lime communicates its virtues 
to water, land inclining to be wet, and 
from which the water has free acceſs a- 
way, is not proper for it; for the wa- 
ter, in running off, carries along with 
it the virtues of the lime. 

In the different parts of Scotland, a 
great quantity of land has been impro- 
ved by lime; there 1s ſtill remaining a 
much — quantity capable of being 

improved 
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improved in the ſame manner: But 
ſome farmers are deterred by the great 
expenſe of the improvement. It may 
not be amils, therefore, to make a cal- 
culation to aſſiſt the farmer in judging 
whether or not he may ſafely riſk this 


expenſe. I muſt acknowledge, that cal- 
culations in matters of this kind are ve- 


ry deceitful, and that by them perſons 


are often miſled. However, the farmer, 
when he propoſes to, improve, muſt 
make a calculation, not only of the pre- 


ſent value of his land, but alſo of what 


it may be reaſonably ſuppoſed to a- 
mount to when properly improved. To 
aſſiſt him in this, is the deſign of the fol- 
lowing calculation. 

Tas land in Scotland capable of the 
greateſt improvement by lime, may be 
divided into two ſorts q out- field land 
and muir. The out-field land is com- 
monly managed in this manner: it is 
kept three years in tillage, and carries 
three crops of oats, then 1s allowed to 

| Co reſt 
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reſt ſix years, after which it is brought 
again into tillage. Now, let us conſider 
what is the real value of an acre of this 
land in theſe nine years, and let us com- 
pare it with what may reaſonably be 
| ſuppoſed to be the value of it, if ſuffici- 
ently limed. The difference betwixt 
theſe, is the expenſe which the farmer 
may lay out in this improvement. 
LET us ſuppoſe then, that this acre of 
land, when in tillage; produces on the 
firſt year three bolls, on the ſecond 
three, and on the third two and an half, 
all oats; that on the firſt three of the 
- fix years in graſs, it is worth 25. 6d. 
per ann. and on the laſt three it is worth 
49. The accompt of the produce is 
as follows: . 
z Bolls oats, at 85. - . 3 8 0 


3 Yearsin graſs at 27. 6d. 0 7 6 
3 Ditto at 45. . 


Ln —F © 
Brought 
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| Brought over... r 

From vhich to be deducted, 

3 B. oats for ſeed C. 1 4 © 


3 Les plow- e &12.0 
ing at 45. 


3. ::716-6 


£54 11 6 


Now, if this acre of out-field land is 
fallowed and properly limed, (that is, at 
the rate of 60 bolls ſhells, each boll 
weighing about 23 Cwt. and producing 
about two bolls powdered lime, Win- 
cheſter meaſure) it may be ſuppoſed, that 
it will produce on the firſt year five 
bolls oats, on the ſecond three bolls 
peaſe, and on the third fix bolls bar- 
ley. And if graſs ſeeds are ſown with 
the barley, that on the firſt year it will 
produce I 50 ſtones of hay, and on the 
ſecond. 100 ſtones; and that on the re- 
maining four years, it is paſtured and 

Ce 2 worth 


& 
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worth 85. per am. The accompt of the 
nine years produce, is therefore as fol- 


lows: | | 
5 Bolls oats at 8g. FL. 2 
3 Ditto peaſe at 77. 1 
6 Ditto barley at 95. bd. 2 17 O 
250 Stones of hay at 3 d. 3 
4 Years in graſs at 85, - 1 


| L. 10 12 6 

To be deducted: 

Graſs loſt on 
the year 85 0 4 3 
the fallow, 

3 Times plow- 
ing the fal- 
low, one for 

- thepeaſeand! 18 0 
3 for the bar- 3 
tey, in all 7, 
at 45. | 


” 


* 


Carried over L.1 12 o C. 10 12 6 


/ 


Brought 


} 
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Brought over . 1 12 0 /. 10 12 6 
Seed: : 
1 Boll oats - o80 
Ditto peaſe O 7 o 
1 Ditto barley - o 9 6 
Graſs ſeeds, . 
Ib. clov. at 4d. * 1 
2 Boll rye o 5 0 | 

— 3 6 10 


| | 3 
Produce before liming— 2 11 6 


* 


„* 


£- 4 14 2 


| Trvs we ſee, that in nine years, this 
acre of out- field land, if properly limed, 
will produce the value of L. 4: 14: 2, 
more than it produces in its preſent 
ſtate; and therefore, that this ſum can 
be afforded for lime, and at the ſame 
time an improvement made: for, by 
this management, the land, at the end 
of the nine years, muſt be in a much 
better ſituation than before it was li- 
| _ 
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med. It may be obſerved, that in this 
calculation, there is no value put upon 
the ſtraw, and nothing allowed for 
ſhearing, Oc. Theſe are ſuppoſed to 
balance each other. The farmer muſt 
judge of this, as indeed he muſt do of 
every article in the calculation; in 
whiclFit is probable, that there are ſe- 
veral errors; at leaſt, that there are ſe- 
veral articles that will not anſwer every 
part of the country. Exactneſs is not 
pretended; nothing more is propoſed 
than to Point out to the farmer the way 
of calculating in matters of this kind; 
the quantity of the produce of the land, 
the value of the ſeveral articles, and the 
amount of the expenſe muſt be left to 
his own judgment. There is another 
thing omitted in this calculation, the 
intereſt of the money laid out in this 
improvement. The farmer muſt judge 
whether or no this is balanced by the 
greater quantity of dung produced by 
the improved land. | 
5 A. 
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CHAP. VII 
of marles. 


N are a variety of marles, 

hich are commonly reduced to 
three ſorts: The clay, the ones. and 
the ſhell... 45} | 

THE firſt has its name from its ſimi- 
litude, in appearance, to clay; the ſe- 
cond from its hardneſs, and ſimilitude 
to ſtone; and the third from the ſhells, 
with which it is mixed, or rather of 
which it is compounded *. 

TRE clay and ſtone marles are of the 
ſame nature; the ſhell marle is very dif- 
ferent from both. This makes it neceſ. 
ſary to treat of them ſeparately. 

CHA P. , 


* THo' the ſhells, of which this marle is compounded, 
are quite putrified ; yet they ſtill retain their ſhape and 
figure. An animal having a reſemblance to the ſhells in the 
marle, tis ſaid, is to be ſeen in ſome mariſhes, 
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CHAP. VIII. 
of clay and fone h 


ARLE. of theſe kinds promotes 
vegetation in a ſurpriſing man- 
ner. It is probable, however, that it 
contains in itſelf few of the principles 
of which the vegetable food is com- 


pounded. Plants are not able to find 


their food in it. When in a bed below 
the ſurface, it reſiſts the entrance of wa- 
ter, like till or clay. When near the 
ſurface, and turned up by the plough 
in great quantities, the ſoil is little bet- 
ter than till, almoſt quite barren. The 
method of its operation will be beſt 
known by inquiring into its qualities. 
Ir is obſerved, that both the clay 
and ſtone marles have the following 
qualities: 
WIEN long expoſed to the air, or 


put into water, they fall down into a 
powder; 
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powder: they are very heavy bodies: 


the carth of which they are compound- 
ed, is of the abſorbent kind: they are 
attractors of acids; with them they 
raiſe a fermentation, and produte ſalts. 

THe only difference betwixt them is 
this: the clay marle is ſooner diſſolved 


than the ſtone marle; and commonly 
has a ſtronger power of deſtroying a- 


cids, and producing falts. Dr Home 
ſays, that the clay marle, which he tri- 
ed, deſtroyed a third more of acids than 
the ſtone marle. 


THESE marles ſeem to have much 


the fame qualities with lime; and, 
therefore, muſt operate in the ſame 
manner, | | 

Tayty communicate to the ſoil a 
power of attracting the vegetable food 
from the air; they enlarge the vegeta- 
ble paſture; and they diſſolve the ve- 
getable food that is in the ſoil, and 
prepare it for entering the roots of 
plants. 5 
THESE 
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| TaxsE marles communicate to the 
ſoil a power of attracting the vegetable 


food from the air. The abſorbent 


earth which they contain, and the ſalts 
which they produce, a1 are ſtrong. attrac- 
tors of oils. | 

Ir is obſerved, that they ane oils 
ſo ſtrongly, that they are uſed by ſome 
to extract greaſy ſports from cloaths, 
When laid upon land, they will : there- 
fore attract oil from the air, which is 
the ingredient of the n food 
moſt wanted. ' 

TH ESE marles enlarge this paſture of 
plants. They ferment with acids, and 
fall down into powder, when expoſed 
to the air, or put into water. Theſe 
things make them operate in fparatin g 
the particles of the ſoil, with which 
they are mixed. 

Theſe marles alſo prepare the vege- 
table food for being nouriſhment to 
plants. The falts which they produce, 
not only attract oils from the air, but 

alſo 
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alſo from the ſoil; diſſolve theſe oils, 
and render them capable of being mix- 
ed with water; and of being conveyed 
by it into the roots of plants. 
'AccoRDING to ſome, theſe marles 
contain ſome oily matter. This, if true, 
would make them operate in a manner 
different from lime. But this is uncer- 
tain. The earth of which theſe marles 
are compounded, is of the abſorbent 
kind; it cannot be long expoſed to the 
air, without attracting oils; and, there- 
fore, tho* they contain none in their 
original compoſition, yet ſome marks 
of them may appear upon trial, 

THESE marles are long in diſſolving. 
Large pieces of the ſtone marle are ſeen 
ſometimes undiſſolved , fix or ſeven years 
after it has been laid upon land. This 
makes it neceſlary to apply a very large 
quantity of them, otherwiſe their effects 
will not be known. 

As the quantity of marles applied is 
very great in proportion to the quantity 

of. 
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of lime; land, when manured with 
marle; muſt have a ſtronger power of at- 
tracting the vegetable food from the 
air; and therefore the marle ſhould be 


preferred, when it can be as eaſily ob- 


tained. 

As the earth of theſe marles is of the 
abſorbent kind; as a great quantity of 
it is applied at one time; and as it is 
long in diſſolving, it muſt be many 
years before its operation ceaſes; and, 
if the land is barren, the nature of it 
will be changed, and ever after, by the 
ſame kind of dreſſings it received be- 
fore, will continue to carry better 
crops. In this reſpect alſo it is prefe- 
rable to lime. This advantage, how- 
ever, depends, in a great meaſure, up- 
on the nature of the ſoil. If the ſoil is 
ſoft and ſpungy, and has not a firm 
bottom, the marle, by its weight, will, 
by degrees, penetrate, like lime, beyond 


the reach of the plough; and, there- 


fore, 


knuld Hos od fla tuo 3 
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fore, muſt leave the ſoil no better than 
it found it. | 

Ir is this abſorbent quality of ts 
earth of which marle is compounded, 
that probably renders the improvement 
by it laſting; and therefore, the marle 
that has this quality in the higheſt de- 


gree,, may anſwer beſt in the end, tho? 


the effects of it are not ſo ſudden and 
violent. Chymiſts commonly try their 
experiments on marle taken from the 
pit: but if experiments were made on 


it, after it is diſſolved into powder, by 
the air, or mixed with earth, ſome of 


its qualities would perhaps be better 
known. 

ALTHO', in ſome reſpeds, theſe 
marles ſeem preferable to lime, yet we 
are to conſider, that their principal ope- 
ration is the fame with that of lime; 
which is enlarging the paſture of plants, 
and fitting the vegetable food for en- 
tering their roots. When land, there- 
fore, manured with them is exhauſted 
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by crops, it cannot receive much bene- 
fit from them a ſecond time, if imme- 
diately applied. This 1s confirmed, 
tis ſaid, by experience. It is obſerved, 
that marle, when applied a ſecond time 
to land exhauſted by crops, has not the 
ſame effect as when firſt applied *. 

As marle operates in the ſame man- 
ner as lime, it follows likewiſe, that 
limed land, exhauſted by crops, can re- 
ceive little benefit from the application 
of marle; and that marled land, ex- 
hauſted by crops, can receive little be- 
nefit from the application of lime. As 
it exhauſts the vegetable food, the pro- 
per manure after it is dung, which con- 
tains this food in the greateſt plenty. 

Ir was obſerved, that marle operates 
chiefly by attracting oils and acids from 

| the 


This is a commonly received opinion in this country. 
Du Hamel ſays, that the farmers in France are of the ſame 
opinion, Elemens, þ. 160. This, however, is ſtill doubt- 
ful. Some perſons aſſert, that they have applied marle a 
ſecond time with ſucceſs to land, which they had obſerved 
beginning to fail after the firſt marling, 


. 
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the air; the longer, therefore, that it 
| Les upon land, expoſed to the influence 
of the air, the more quickly it will ope- 
rate. 1 715 : 

THe difference betwixt the clay and 
ſtone marles was ſaid to conſiſt in this: 
That the clay marle diſſolves ſooner, 
and has a ſtronger power to deſtroy a- 


cids and produce falts. This kind is 


therefore preferable, as a leſs quantity 
will produce the ſame effects, If Dr 
Home's experiments are to be depend- 
ed upon, or rather, if all clay and ſtone 
marles have the ſame powers with thoſe 
which he made his experiments with, 
then four cart-load of the clay marle is 
equal to five of the ſtone. 

War was ſaid of lime, with reſpect 
to the application of it in ſmaller and 
larger quantities, may likewiſe be ſaid 


of marle. When barren land is to be im 


proved, the marle ſhould be laid on in 
large quantities: but when land is in 
good order, the applying a fifth or ſixth 


part 
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part of a the quantity commonly uſed, 
once in ſix or ſeven years, may have 
very good effects. 


Of ell mnarle. 


HELL marle is very different in its 
nature from the other two. It is 
commonly claſſed among the animal 
manures. | 
Ix does not diſſolve with water, as 
the other marles do. It ſucks it up, 
and ſwells with it, like a ſpunge. It 
is a much ſtronger attractor of acids 
than they. Dr Home ſays, that it 
takes ſix times more of acids to ſatu- 
rate it than any of the other marles 
which he had met with. But the great- | 
eſt difference betwixt the ſhell marle 
and the other marles conſiſts in this: 
The ſhell marle contains oils. It is 


uncertain if the other marles contain 
any 


* 


a U; brit chis kind; it is ſaid, con- 
tattis them in great plen ) 
ns mäfler it would ſeem; from the 
qualities which it poſſeſſes, promotes 
vegetution in all the different ways. It 
increaſes the food of planes; it commu- 
nicates to tHe a POwer of attracting 
this food from the air; it enlarges the 
paſture of plants; and it prepares the 
vegetable food for entering their roots. 
«TT increaſes the food of plants by 
the oils which it contains, and the ſalts 
which it produces: by theſe falts, and 
by the abſorbent quality which i it poſ- 
ſeſſes, it communicates to the foil a 
power of attracting this food from the 
air. It enlarges the paſture of plants, 
by its ſwelling with water, and the fer- 


mentation which it occaſions ; and, it 


prepares the vegetable food for enter- 
ing the roots of plants, by the falts 
it produces in fermentation, 

IT will not be improper to attend 
to the effects of theſe different opera- 


D d | tions, 
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„The communicating vegetable 
2 immedisceiy to the ſoil, and com- 
municating to it a power of attracting; 
this food from the air, have the ſame 
effects. By both, theſe operatipns the 
n food is increaſed. eren 
Tux enlarging the paſture of plants, 
1 fitting the vegetable ſopd for en- 
tering: their roots, have alſo the ſame 
effects. By! both the vegetable food is 
diininiſhed: It is obvious, chat, by 
theſe operations, plants are aſſiſted in 

extracting this ſood from the ſoil. 
TnuE oils which it contains, it is pro- 
bable, are ſoon exhauſted: having a 
ſtrong power of attracting acids, and 
forming falts, it is natural to ſuppoſe 
that theſe ſalts do more than work up- 
on its own oils; they will alſo attract 
and diſſolve the oils which they meet 
with in the ſoil; and would exhauſt it 
of the vegetable food which it contains, 
was it not for the ſtrong abſorbent qua- 
lity which it communicates. Thus 
quality, 
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quality, it is ꝓrobable, » remains: after! 
the operation of the ſalts is ouer; aid 
thus, upon the whole, the ſoil is rather 
bettered by it. nog J 2 307m le 

Wr had occaſion to ſhow, that the 
difference betwixt poor and rich ſoil 
conſiſteth in the different powers of 
attraction. As this marle has fo ſtrong 
an abſorbent quality, if it is applied in 
large quantities, and frequently repeat- 
ed, it is poſſible that it may commu- 
nicate ſuch. an attractive power to the 
ſoil, as to enrich it in a very high de- 
gree, ſo as to need no further manu- 
ring, but by proper tillage may be made 
to aftract from Gao air in the; winger- 


> & & © 


as is fufticient to nouriſh « crop in am- 
mer. 


40 this Kind of marle does not. ex- 
hauſt land of its vegetable food, as the 
other marles or as lime do, it may be 
applied to land exhauſted by them, or 
it may be repeated. As it diſſolves 
D d 2 ſooner 
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ſooner than the other marles, its effects 
will be more ſudden; and as it does 
not diſſolve ſo ſoon a0 dung its effects 
will not be ſo ſoon over. 

A LATE author ſuppoſes, ahat/the 
marle found below; maſs/ is compound- 
ed of earth and the alkaline ſalts of 
rotten wood. He explains in what 

manner he imagines it is formed. If 
there is a marle compounded of theſe 
ingredients, it ĩs different from any of 
the marles that have been mentioned. 
However, it will operate much in the 
ſame manner. It will communicate a 
power to the ſoil of attracting the ve- 
getable food from the air; it will en- 
large the paſture of plants, and it will 
prepare the vegetable food for ä 
their roots. 

As it contains a large proportion of 
falt, its effects will be ſudden and vio- 
lent. It is not proper therefore that a 
great quantity of it ſhould be applied. 

TT 
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As its effects are ſudden and violent, 
it cannot be” expected that they will 
laſt long. It is probable that they will 
be ſoon over after it is entirely diſſol- 
yedyo 109 3856: 5 515955! L Fi 
„Tux ſalts which it contains, will 
make it operate chiefly in diſſolving 
the vegetable food in the ſoil, and fit- 
ting ĩt for entering the roots of plants. 
By this it will exhauſt the ſoil, if care 
is not taken to prevent it, by the ap- 
plication of dung, or turning the land 
from tillage into graſs for paſture. 
Tu xRE is another kind of marle that 
goes under the name of ſbell marle, and 
in ſome parts of the country, is found 
in great plenty. It ſeems to be almoſt 
wholly lime, and it operates in the 
ſame manner. | 
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Si Es contain a 3 proportion 
of ſalt; they attract acids more 
violently than any other thing as yet 
known, but they ſoon loſe their virtue. 
Tax effects of aſhes will then be of 
the ſame kind with lime. Bur as aſhes 
contain falt, their operation will be 
more ſudden; as they attract acids 
with greater violence, and ſooner loſe 
their virtue, their operation will be 
more violent, and ſooner over. This 
is confirmed by experience. The firſt 
crop, after land is manured with aſhes, 
is commonly very luxuriant, and the 
ſecond crop exhauſts almoſt the whole 
of their virtues. 

As the effects of aſhes are ſudden 
and violent, they ſhould be applied in 
very ſmall quantities; and as they ope- 
rate in the ſame way with lime, they 


ſhould 
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mould not be applied to land exhanſt- 
ed by lime or marle ; ſhould not be 
followed by theſe, nor repeated. 2 

IN this chapter i it is proper to conſi- 
der the burning of turf as a manure. 

Tux is compoſed chiefly of TRE 
bles; chat which remains then after 
burning, muſt be of the-ſame nature 
with aſhes.” To theſe the fertility com- 
municated to the ſoil is chiefly owi ng. 
It is found from experience, that in 
| proportion to the number of roots con- 
rained in the turf, the burning turns 
but to advantage; and therefore land, 
with a tough ſward of graſs up- 
on it, is recommended as the kind 
moſt proper for bein 8 im det in * 
manner... 

TE heat which part of the ſoil re- 
ceives from- burning the heaps of turf, 
is ſuppoſed to contribute to its fertility : 
but this can have little influence, ex- 
cept to deſtroy any ſeeds or roots of 
weeds that may be in the land. 


IN 


I burning the tu , care muſt be 
taken to cover the heaps in ſuch a man- 
ner as to prevent the fire from break - 
ing out into flame. Where this hap- 
peng, it. is obſęrved, that the aſbes loſe 
part of their virtue, and that the parts 
of, the ſield manured by them gre not 
ſo: much eariched as the other parts are 
by: the heaps of turf that are hurned 
without flame, It is natural to think, 
that the carth of the turf, hen pro: 
perly pilod up, Will retain; the oils of 
the. yegetables; and preyent them from 
aſcending; into he. air in: ſmoke and 
flame. 9 27 10 Hauo t 6 Tizi; 
In 18 makes "ral eee betwixt | 
ka manuring by burning and the ma- 
nuring by aſhes. However, as. the oils 
contained in. burned turf are in very 
ſmall quantities, we may well ſuppoſe 
chat they will oon be exhauſted by: the 
falts ; and therefore, tho? the effects of 
burning may be more violent, yet will 


be equally ſudden, and as ſoon over. 
To 
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Jo prevent hurnt land from being 
exhauſted, one crop only, pr: &we at 
moſt, ſhould be taken, and then-turned 
into graſz for,paſtare; If a little dung 
is added after the firſt, crop, its fertility 
will be the longer preſer vad. 

ALA writer ꝑpretends te phint out 

a method, by which poor land treated in 
this manner may be enriched for many 
years, and which, he ſays, was a ſecret 
before. The method he points out is, 
to dung the ſecond year after burning. 
It is nat to be doubted, that the aſhes, 
having the vegetable food of the dung 
to work upon, will have a better effect, 
and exhauſt the ſoil much leſs than when 
there is no dung mixed with it. If the 
haying on of the dung is delayed till the 
fourth year, ſays our author, it will have 
no effect. If the truth of this was af- 
certained by repeated experiments, we 
would be obliged to acknowledge that 
dung does not operate in the manner 
we have deſcribed, But it is probable, 
| that 
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that our author meant no more by this, 
tkan chat the laying on of dung the ſe- 
cond year is by far more advantage ous 
than delaying i tilt the fourth. Dung, 
as has been obſerved, has every proper- 
ty of a manure; not/only enlarges the 
vegetable paſture, and fits the vegetable 
food for being nouriſhment to plants, 
but alſo contains chis vegetable food in 
itſelf; and therefore, if it is laid on in 
a proper manner, and in ſufficient quan- 
tities, will enrich land, whatever is its 
kind, or in whatever manner exhauſted. 
Our author - ſays, that the applying 
marle inſtead of dung will have the 
ſame effect. What he ſays will indeed 
rather hold true of marle than of dung. 
Land exhauſted by burning will not. be 
recovered. by marle, for they operate 
much in the ſame way. If the marle is 
applied before the land 1s: exhauſted, it 
will preſerve it ſome time by the power 
it communicates of attracting the vege- 
table food — the air. It is more than 

probable, 


probable, however, that all the benefit 
ariſing from the application of marle-in 
this manner would not anſwer the: « ex- 
| pgs 


„„ 
Of ' ſoot. 


OOT cannot be procured in ſuch 
large quantities as to be uſed by it- 
ſelf, excepting in the neighbourhood of 
large cities; it is needleſs therefore to 
inſiſt much upon it. | 
Ir contains oil, ſalt, and" earth. Theſe, 
it ſeems, are [compounded in ſuch a 
manner as to be ready to be conveyed 
into the roots of plants'by water. For 
the effects of ſoot, when ſpread upon the 
ſurface, are diſcovered immediately af- 
ter the firſt rain. It promotes vegeta- 
tion in the ſame manner as dung or 
ſhell marle. It increaſes the food of 
plants 


see Complete body of huſbandry, p. 93. 
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plants by the ingredients of tlie vege- 
table food which it contains. It enlar- 
ges the paſture of plants, enables the 
ſoil to attract the vegetable food from 
the air, and prepares it for entering the 
roots of plants by the ſalt that it con- 
tains, which is of the alkaline kind, at- 
| tracts and ferments with acids, and at- 
tracts and diſolves oils, 

As it contains great plenty of vege- 
table food; and as its effects are ſudden, 
it muſt be laid on in very ſmall quan- 
tities. Sowing it in the ſpring on win- 
ter- corn or graſs, ſeems to be the moſt 
proper way of uſing it. 

Wren the quantity laid on is but 
finall, and its effects fudden, it cannot 
be ſuppoſed to laſt long. Its virtues are 
commonly exhauſted by one crop. 
WUnN its effects are over, the ſoil is 
left in the ſame ſituation as before it 
was laid on, not exhauſted of its vege- 
table food, as by lime or aſhes; and 
therefore it may be repeated; or it 
may 
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may be followed by theſe manures, 24 
it is very Proper tb be applied to Land 
that ien ut _ 10073 INT: 
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A. the plants che Erd jd the 
rocks within regch ef the ſea; are 


good mannres. Thoſe that grow UPO | 
the rocks that are almoſt wah covered 
by the water. are the richeſt. FART 
Sou Kinds of fea-weed are ' burnt for 
kelp.” "iis, It is bought, turns out to 
1 advantage "than bfing them as 
manures. The beſt kinds for manures 
cannot be reached, as their roots are 
almoſt always below water ; but they 
are frequently driven on ſhore by the 
ſea. A conſiderable quantity of them 
may always be expected on the ſhore 
in the neighbourhood of the rocks 
where they grow, when a ſpring-tide, 
heavy 
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happen at the ſame time. The ſpring- 
tide expoſes their roots to the air, the 
freſh water falling in rain, looſes the 
roots, and the high ſwelling ſea tears 
them up. Sometimes the tide carries 
them to a conſiderable diſtance. 

Tu Ev are of a ſoft pulpy nature, ea- 
ſily diſſolve, and ſoon putrify; and they 
contain oil, ſalt, and earth. They muſt 
promote vegetation therefore in the 
ſame mannerſas dung or ſooot. 

TREIR effects are ſooner, over than 
thoſe. of dun g mixed with vegetables 
from a dunghill; for they ſooner dif: 
ſolve and ſooner putrify. 

__Tazy may be applied to foul i in 1 any 
ſituation, and are very proper for land 
that is exhauſted by lime or aſhes. 

WHEN their effects are over, the. land 
is in no worle a ſituation than before 
they were applied, and any kind of ma- 
nure may be applied after them. > 

Tur 
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Tg oftener they art applied, the 
land becomes the richer. For the carth 
of which. they are.compounded, Is of 
_ the,abſorbent; kind. This is confirmed 
by experience. The lands near the 

ſhoxes,, where theſe ſeaweeds. are in 


greateſt plenty, and have been long 


uſed, as manures, are amongſt the, rich- 
eſt in Scotland, and. have ih . 
moſt eonſtanti) in tillage· 

In Ex are pręferable to — this 
reſpedt,. that they, do, not produce ſuch 
a quantity of weeds... Every perſon that 
has uſed theſe manures: knows, chat 
weeds do not appear in ſuch plenty up- 

M land, manured with ſea-weed, as up- 
on land . manured with dung: This 
bee o confirm, che opinion of thoſe 
who, aſſert, that the great quantity of 
weeds that. appear upon dunged land, 
are produced by ſeeds mixed with the 
dung. But it is ſubmitted, whether this 
difference is not owing to the great 


quantity of ſalts contained in the ſea- 
weed 


- © 


— — - — 


' \ 

7 k 
* 

: ' 

„ 

= 
| | 

b 

. 

1 

it 
77 
0 
5 * 
„ 

U ! 
1 
1 
* i 

in f 
" 

' 4 
' 

1 | 
v 24 
* 

" F 
u 1 

in : 

* y 

: * 
1 
4 

Z 

' ' 

l * 

1 ns - 

| $4 

FF : 

Bs 
. 
| - 
111 
, 8 

if MI 

47 

0 
ui 
13H 

\ - 
1 
3 } 
{45 
14 | 
£ ” 
i 4 
9 
1 N * 
1 1 
| & 
<2! 
. | 

1 
A l 
ad 3 
#) 4; 
P = 
: > , 
N 4 


432 Of Mavb its. BOE III. 


weed knd pphted with le; wwe at Erft 
deſtroys ſome of the ſeeds and robts ef 
weeds. Sale, apphied in tso large in 
gaantiey, is undoubtedly à poiſbn to 
miteny plants. Aecording to Mr Pult's 
expetiments; # ſmall quantity of falt 
water deſtroyed a plant of mint! It is 
obſerved Rkewiſe, when arry graſs upon 
che ſhote'ls vv@rfiowtdby's fpring-tide, 
it withers away in 4 few days, and does 
not recover tit it gets a plentiful ow 
er. Then indeed, by the Freſhinefs' of 
its verdure, It 18 diſtingtiſhed frorti che 
graſs that was not  ovetflowed by the falt 
Water. That 'iit is tlie falt in the water 
that deſtroys che plants, 1s obvious : for 
the ſame quantity of freſh water would 
have had ns ſach effect. And it is pro- 
bable, that the oils attracted by the ſalts, 
and carried down by the rain, is the 


cauſe of thelr recovery. 
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N wa iſs particularly . 
ſea- ſhore, broken ſhells! are found in 
beds. NES * _ ſome as a ma- 

mnmure. j H d- in £40 
'THEvr ea like 
_ other animal ſubſtances, contain oil, 
alt; and earth. The oil and ſalt are 
not in great quantities in proportion 
1 they take a long time 
. ir „ 3!875q0- 201 0 BH 
THEIR operation Aae of the 
ſame kind with that of ſhell marie, but 
flower and weak ert. 
FRE make ſome additien to the ve- 
getable food by the ingredients of this 
ford of which they are compounded. 
They communicate to the ſoil à power 
of attracting this food from the. air; 
and they diſſolve it by the ſalts which 
Nee contain and produce. And they 


3 E e increaſe 


| 434 Of Max U RES. | Book III. 


increaſe the paſture of plants by their 
fermentation. © 

Trxy operate chiefly by enlarging 
the paſture of plants, and preparing the 
vegetable food-for entering their roots. 
They are ſo long in diſſolving, that the 
quantity of oil communicated in a ſea- 
ſon muſt be ſmall in proportion to the 
. :falts which they produce. Tho' theſe 
are their principal operations, yet in 
them they are inferior oh lime, marles, 
.or aſhes. ep 7 

As they take a ations time to diſſolve, 
and do not operate quickly, it is neceſ- 
ſary to apply them in large quantities. 
For without this their operations will 
ſcarcely be perceptible. -- 
Fon the ſame reaſon, it may be ex- 
pected they will continue for a conſi- 
derable time. They will continue till 
the ſhells are wholly diffolved, and all 
their oils exhauſted in vegetation. 
:\ As they operate chiefly by enlarging 
the paſture of plants, and fitting the 
vegetable 
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vegetable food for entering their roots; 
they will in | ſome degree exhauſt the 
land of its vegetable food, thoꝰ not fo 
much as lime or aſhes do, as they tom: 
municate ſome oils to it in diſſolving. 
It is not proper therefore to apply them 
after lime or aſhes, to fepeat them im 
mediately, or *pply hve and aſhes, 45 
ter them. | | ar nets nel 
Ir they are ha up N the 
aber. as muſt happen moſt common- 
ly, it is proper to allow them to ly ſome 
time expoſed to the air before they are 
plowed down. This will not only af- 
ſiſt their | fermentation, n * alſo 
promote their putrefaction. 
As lime, when mixed ah 1 
takes a very ſtrong band, it is proba- 
ble, that the mixing them together in 
the application may in ſome caſes pro- 
duce very good effects. 50 70 
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& EYE in an ? entire re ſlate, « or 7 fir 
{pare Manure. 8 
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is a practite in ies to fo 


F  tiirtiip; buckwheat, peaſe, &c. on 
End; and; when grown up, beer 


them down for manures. 


2 Tx #x may be called vegetables in 


an entire ſtate, to diſtinguiſſi them from 


dung made of putriſied vegetables; 
tho? b e can be a manure til 
it is putrifteddl. 

As theſe 1 their food 
from the foil on which they grow, it is 
natural to think; that when -plowed 
down, they do no more than reſtore 
what they have taken; and therefore, 
that by this operation land cannot be 
rendered more fertile than before; at 
leaſt, cannot communicate ſuch a quan- 
tity of vegetable food to it as may be 
done by frequent plowings. For the 

* 
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vegetables, tho plowed, down, are not 
all preſerved; a part of them being 
uncovered, is blown away bythe winds, 
Beſides, the plants while growing cover 
the ſurface, and prevent the vegetable 
food in the air from entering the ſoil. 
Whereas, when land i is frequently plow- 
ed, none of its, vegetable food. is ex- 
hauſted, and it is expoſed to receive all 
the benefits from the influence of the 
air. But, notwithſtanding this, ſome 
aſſert from experience, that a crop of 
ſuch vegetables as thoſe mentioned, 
plowed down, render land more fertile 
than frequent plowings without the ap- 
plication of manure. Bae 
I o0 account for this upon the princi- 
ples eſtabliſhed, let the following things 
be conſidered. | | 
Tux ſoil, manured by plowing N 
a crop of vegetables, receives all the 
vegetable food contained in the ſeed 
ſown. This quantity in peaſe and 
buck-wheat is not very inconſiderable. 
The 
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The quantity in one ral is probably 
as much as there is in a whole ſtalk af- 
ter the ſeed is fully ripened; It is ob- 
reed Wer Phi Ubi Cut green, 
exhauſt land of its vegetable food, but 
in a very ſmall degree to what "> do 
when allowed to carry ſeed. 

Sox of the plants mentioned pal 
dow their roots below the reach of the 
plough, and bring up the vegetable 
food lodged there to the ſurface. Peaſe, 
turnip, clover, | and other plants paſh 
down' their roots very far; and what- 
ever vegetable food they find, is ſuck- 
ed up; and when they are plowed 
down, this vegetable food is lodged 
near the ſurface, and thereby the quan- 
tity within the paſture of ſome other 
plants, ſuch as wheat and barley, is in- 
creaſed. A late author makes a calcu- 
lation of the quantity of vegetable food 
which clover in this manner communi- 
cates to land, and repreſents it as very 
conſiderable. In few places the ſoil is 


ſo 
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ſo deep as to have the vegetable food: 
in great plenty beyond the reach of the 
plough; and therefore it is probable, 
that this author, in his calculation, 
makes the quantity of this food brought 
near the ſurface by clover much great- 
er than it really is. However, it is cer- 
tain, that as plants puſh down their 
roots below the reach of the plough, 
they there find nouriſhment, which is 
communicated to their ſtems and leaves; 
and therefore, when theſe are plowed 
down, the quantity of vegetable food 

near the ſurface is increaſed. | | 
THE covering of the ſurface Foe 
to be an advantage; for thereby the 
air in the foil, not having a free com- 
munication with the external air, be- 
comes putrified, by which a fermenta- 
tion is raiſed, and the vegetable paſture 
enlarged. Whatever is the cauſe of this 
fermentation, the fact itſelf is obvious. 
Every farmer knows, that when the 
ſoil has been covered for a conſiderable 
time 
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time by a ſtrong crop of peaſe, or any 
other kind of corn laid down;'and what 
is commonly called ſcoring, tho? natu- 
rally hard and ſtiff, becomes mellow, 
ſoft, and free, and obviouſſ in a ſtate 
of fermentation. It is probable, that 
this is occaſioned: by the corruption of 
the air, or of. the; water, which the co- 
vering of the ſurface ee b 
being exhale .. 

To theſe things,;! it may be added, 
that it is not impoſſible but the plants 
when growing may ſuck in the vegeta · 
ble food from the air in as great plenty 
as the ſoil would have done, tho? there 
had been no plants growing upon it“. 
If plants have this faculty, conſidering 
what an immenſe ſurface is expoſed by 
them to the influence of the air, the 
quantity of vegetable food acquired : 
cahnot be ineon£iderable, | 3 


CHAP, 


* See book I, chap. 5. 
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ATER; has: Fas a as an 
impediment to vegetation; it 
is no to be canſidered as a manure. 
ad 150 has already been obſerved, that 
rain · water contains vegetable food. 
Chymiſts tell us, that it actually con- 
tains a large proportion of oil. If a 
quantity of it is therefore collected and 
let in upon a field, it will leave upon 
it ſome. of the eee food which it 
contains. 

Ir has been hd likewiſe, that 
when. rain falls in great quantities on 
land which has a conſiderable deſcent, 
in running off, it carries along with it 
ſome of the fineſt particles of the ſoil, © 
and the vegetable food contained in 
them f. If this water then is let in up- 
on 


* See book 1. chap. 4. 

+ See book II. chap. 16. This appears likewiſe from the 

colour of the water, and the mud which it leaves behind it 
dp hollow places, 
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on a field,* and allowed. to ſettle, the 
land will receive from it not only all 
the vegetable food contained in the rain, 
but alſo all that is contained in the par- 
ticles of earth which! it has caring of 
from other lands. yy 

Turs method of lili Rei can 
be uſed on ſuch fields only as ly on the 
ſides of rivers, and is proper only for 
ſuch as can be eaſily drained. 

In practiſing it, care muſt be taken 
that the water does not run over the 
field with violence, but ſo gently, that 
it may leave behind the mud which it 
contains. If the water is allowed to 
run over a field with violence, it is in 
danger of carryin g off the vegetable 
food, inſtead of giving it a ſupply. 

LAxy in graſs is the moſt proper for 
being manured in this manner. The 
firmneſs of the ſurface prevents any of 
the ſoil from being carried off, and the 


graſs entangles the mud, and any vege- 
tables 
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tables that are in the water, and 1 
vents them from getting away. 

Ar the river made uſe of in wis man- 
ner runs through fertile land, more be- 
nefit may be expected. Its waters af- 
ter rain muſt contain the greater plen- 
ty of vegetable food. 6 

Tuts operation ſhould be performed 
in the ſpring- ſeaſon. In that ſeaſon 
land in graſs ſuffers leaſt from being o- 
verflowed. Lands being. almoſt all 
plowed, the rain carries off the greateſt 
quantity of vegetable food ; and in 
that ſeaſon it is ſaid likewiſe, that the 
rain-water contains' the greateſt quan- 
tity of oils. — 

In ſome places it is a practice, to ſet 
clear water over land, whether in graſs 
or tillage. From this practice, it is ſaid, 
the land receives great benefit. Some 
kinds of graſs-plants may require a 
greater proportion of water than ordi- 
nary to promote their vegetation, and 
may receive benefit from this practice, 


Clear 
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Clearl Water, eſpecially if it comes im · 
mediately - from ſprings, can fearcely 
have any other effect. It muſt be ac- 
knowledged, however that if water 
runs along a bed of marle, or chalk, or 
lime-ſtone,.it will acquire ſome of their 
qualities; and, if let upon land, will o- 
perate; in the ſame! manner with theſe 
manures*., 111 Hl. ric In 
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BE, ordinary; Junghills n 

to a farm, may be called compound 

dungbillt.. They are made up of the 

dung af different animals, of different 

kinds of ſtraw, and other vegetable ſub- 

ſtances; and they have frequently dif- 

ferent animal ſubſtances in their gom- 
poſition. 

THE 

* Lime-ſtone bas the ſame qualities with lime; it attracta 

and ferments with acids, and produces ſalt. 
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Tux dunghills which we propoſe 
here to treat of, are of a different Hud, 
made wp, of earth, mixed win dung 
from an ordinary dunghill, n 0 
other manures. 

SOME perſons make dunghills' of this 
kind, and are vf opinion, that the dung 
and other manures, with which they 
are compounded, are thereby made to 
enrich à greater quantity of land, than 
if not mixed with earth; and, beſi des, 
do not produce the bad effects which 
| ſometimes are produced by dung, when 
taken directly e a c e _ 
laid upon land. 57074 242% 

I will not be amiſs, that we dicalte 
into the advantages of this kind: of 
dung-hills; which will be a means not 
only of recommending them, but alſo 
of pointing out the moſt your 1— 
of conſtructing the. 

Tu E firſt thing to be inquired into, 
is, the advantage ariſing from the mix- 
ing lime, marle, or other manures, with 

the 
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the earth and dung. how; as it is a 
diſſolver of all vegetable and animal 
ſubſtances, when mixed with dung,. will 
help to diſſolve it; and as it commu- 
nicates an abſorbent power to earth, 
will enable the earth with which it is 
mixed to attract che vegetable food in 
greater plenty from the air. But, in 
order to make it produce theſe effects, 
it is neceſſary to mix it with the dung 
and earth; for, if the lime is laid in a 
kind of ſtr atum, above the dung, and 
below the earth, it will abſorb the wa- 
ter that falls upon the dung-hill, and 
thereby will prevent the dung from re- 
ceiving a ſufficient quantity of water 
to make it putrify; and will alſo occa- 
ſion ſuch a heat, as to burn the dung, 
and render it uſeleſs*;. and, . beſides, 
can have but little influence in diſſol- 
ving the dung, and communicating to 
the earth its abſorbent quality. If the 
lime is laid above the earth, and pe- 

5 ſed 
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ſed to the air, it will be attended with 
the ſame conſequences, it will abſorb 
the water; and tho' it will attract the 
vegetable food from the air, yet will be 
pf no more uſe for this end, than if 
ſpread upon as much land as the ſur- 
face of the dunghill extends to. 

THe ſame thing may be ſaid of marle, 
if uſed inſtead of lime. But, if marle 
is uſed inſtead of earth, it is probable 
that the compoſt will become very rich, 
as the marle has a very ſtrong abſorbent 
quality, and would be greatly expoſed 
to the influence of the air. A much 
ſmaller quantity than is uſed in the or- 
dinary way, it is probable, would be 
found fufficient, and its effects would 
be ſooner diſcovered. If this is tried, 
it will be neceſſary to carry the dung 
to the marle- pit, and there form the 
dunghill; for marle is fo. heavy a bo- 
dy, that it would be too expenſive to 
carry it firſt to the dughill, and then 
to the field. 


THE 
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Tex advantage of mixing dung with 
the earth is next to be conſidered. This, 
it is probable, is the principal ad van- 
tage of the compound dunghills, and 
that the advantages ariſing from lime 
Are but trifling. They are oſten made 
without lime, and _ effect, tis ſaid, 
are equally good, QUE n A 
Duc, in the nie dunghills, 
has its vegetable food ſometimes waſh- 
ed away by rain, when it falls in large 
quantities. Now, "this is prevented by 
the earth in the compound :dunghill, 
which abſorbs the water, and all the 
* or which 1 Warrisg from the 
_ gn 
Ix the tr dunghilts the ann; 
on the ſurface, it is generally ſuppoſed, 
loſes a part of its vegetable food, which 
is exhaled by the ſun, or carried off by 
the wind. This is prevented by cover- 
ing the dung with earth in the com- 
pound dunghill. a ” 


Ber 
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Bur it is probable, that the com- 
pound dunghill” receives its principal 


advantage from the earth being expo- 


ſed to the influence of the air: and, if 
this is true, the more abſorbent that the 
earth is which is uſed; and the larger 
that the ſurface / of the dunghill is, in 
proportion to its bulk and the quanti- 
ty of dung contained, it will be the 
richer: 2.9” 

TH1s diretts.1 us to hs —_ me- 
thod of conſtructing it, to make it long 
and narrow, with as many diviſions in 
it as can be made conveniently; for 
thereby a larger ſurface is expoſed in 
the ſame quantity, and the more Nen 
table food acquired. | 

IT is proper to obſerve FR that 
earth ſhould always be in the bottom 
of the dunghill, to receive any of the 
juices of the dung which the rain may 
carry downward; that the duhg ſhould 
be immediately covered with earth, to 


prevent the juices from being exhaled, 
Ff or 


— 
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or carried off; and that the earth 
ſhould be expoſed for a conſider able 
time, before any more dung is laid on, 
that ſo it may receive all the benefit 
from the air which it is -copatle; of, be- 
| fore it is covered. ” ut 
Tu Is kind of dunghills ue with | 
leaſt expenſe upon the field for which 
the dung is intended. The head-ridges 
are commonly high raiſed, by the turn- 
ing of the ploughs upon them, and con- 
tain the richeſt earth in the field. Theſe 
are very proper places for the dunghills. 
The earth is at hand, and can eaſily be 
thrown upon the dung. | 
THOSE. that treat of dunghills of this 
kind, commonly recommend earth as 
oppolite as poſſible to the nature of the 
ſoil upon which the dung is to be laid. 
They recommend clay for a light ſoil, 
and light earth for a clay foil. But 
theſe the farmer cannot always com- 
mand; and, beſides, tho' he can, will 
frequently find it very expenſive to 
carry 
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carry them. It is probable; that there 
is not ſo much in adapting the earth of 
the dunghill to the kind of ſoil; as per- 
ſons at firſt ſight are apt to imaginei It 
is certain, that there cannot be ſo much 
in it as to anſwer the expenſe of leading 
earth. Tis true, that, in many farms, 
there are different ſoils, and, therefore, 
the dung may be carried to a ſoil diffe- 
rent from the ſoil of the: field for which 
it is intended; there the dunghill may 
be formed, and from thence carried to 
the field. But ſtill this is an additional 
trouble and expenſe; and therefore 
this method is not to be followed, till, 
upon a comparative trial, the advan- 
tages are found to do more than anſwer 
r 
Ir is a practice in ſome parts of Scot- 
land, to lay clay upon clay-land “. This 
Ff practice, 
Tus ſoil of the Carſe lands, upon the river Forth, is 
a very ſtiff clay, and yet it is a general practice among the 


farmers of thoſe lands to dig clay in the ſummer ſeaſon, 
and mix with dung. This, they ſay, turns to a very good 


ac count. 
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pradite, it is ſaid, Wesel very well; 
which makes it probable, that it is not 
very material what kind of earth ĩs uſed 
for the compound dunghill, provided 
it is af the abſorbent kind: and, there 
fore, the farmer need not be anxious 
about getting earth different from his 
ſoil, but may make his compound 
dunghill of the earth of the field which 
he intends to man ure. 
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aecount. It ib probable, therefore, that there is not much 
depends opon the kind of earth uſed in the compound 
dunghills ; and chat the principal advantage of thoſe dung- 
hills is the expoſing the earth to the influence of the air. 
However, if the farmers that follow this practice could be 
prevailed upon to try the earth of a head-ridge, inſtead of 
digging clay, their work would be done with much leſs 
trouble; and at much lefs expenſe; and _ dunghill, it is 
probable, would be as a. fch.. | | 
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oak Fed manures Maddy: treat- 
ed of, there are a variety of other 
things that greatly promote vegetation ; 
the different parts of animals, ſuch as 
hair, wool, horn, ſkins, c.; alſo parts 
of plants, ſuch as ſaw-duſt, malt-duſt, 
rotten wood, bark, gc. Theſe are all 
good manures. They promote vegeta- 
tion in the ſame way as dung; and 
their operations are flow or ſudden, as 
they diſſolve with greater or leſs diffi- 
culty. They may be uſed in all kinds 
of ſoil, as they contain vegetable food; 
and any kind of manures may be ap- 
plied to land after their operation is 
over. | 

THouGH they cannot be obtained 
in ſuch large quantities, as to be uſed 


by 
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by themſelves; yet they ought not to 
be thrown away, but mixed with che 
dung in the dunghill. All of them, 
the animal manures in particular, will 
not only add to the vegetable food in 
the dunghill, but alſo greatly pr omote 
its 3 E i 4 10 52 IA 
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T has aden boen ae .that 
plants find their food in the earth. 
It has likewiſe been obſerved, that the 
vegetable food in the earth is increaſed 
by tillage, and by manures. 
IT is obvious, that ſoils very different 
in their natures, are fit for nouriſhing 
plants. It has been ſhown, that ma- 
nures are alſo very different in their 
natures and operations. To apply theſe 
then, in ſuch a manner as moſt effectu- 
ally to promote vegetation, it is of im- 
portance to know the nature of the dif- 
ferent ſoils, and wherein their diffe- 
rence conſiſts. | 
To inquire into theſe things, is the 
deſign of this book. 


=» : 
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Of the diviſion of foils, with reſped? to ma- 
| nures. 


II has already been abſerved, that 
1 ſoils are very different in their na: 
tures, and compounded of very diffe- 
rent ingredients. F: | It has: alſo heen ob- 
ſeryed, that the. foad of plants is com- 
pounded of different ingredients, and 
that manures afford theſe different 
ingredients in different proportions. 
Now, it is natural to ſuppoſe, that ſoils 
differ ſu much in their natures from 
_ eachother, that. ſome contain a greater 
proportion. of ſome of the ingredients 
of the vegetable food, and that others 
contain a greater proportion of other 
ingredients. It is neceſſary, therefore, 
to conſider thę different kinds of ſoils 
ſeparately, and to inquire wherein their 
difference conſiſts; that ſo it may be 
known what kind of manures are moſt 


proper for them. 
S01Ls 
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Sor Ls have already en divided in- 
to ſuch kinds as require a different ma- 
nagement with reſpect to tillage; they 
are now to be divided into ſuch kinds as 
require a different management with re- 
ſpect to the application of manures. 
THE foils moſt common in Scotland 
are theſe following: The black loamy 


ſoil, the clay, the ſandy, and the moſſy. 


Of all theſe there are great varieties, a- 
riſing from the different proportions 
of that kind of earth from which they 
take their names; as alſo from a mix- 
ture of theſe kinds of earth with each 
other. It is difficult to determine to 
what claſs ſome ſoils belong, as it is dif- 
ficult to know what kind of earth pre- 


YA moſt j in them. 
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L. it is probable, is not an news: 
1 ne earth ofrotten ve- 
Lene i ln no {pun liel 
Ie land Wees Beg unculti- 
- yvatediand has carried vegetables, which 
from time to time have rotted upon it, 
the original ſoil is buried, and a new 
ſoil made up of the earth of rotten ve- 
getables formed. This new ſoil, formed 
by the rotting of vegetables, is what is 
commonly called Jam. And it is pro- 
bable; that all loamy ſoils have been 
formed in this way, or by the repeated 
application of dung, the earth of which, 
as was before obſerved, is of the ſame 
kind with the earth of rotten vege- 
tables. 
THE qualities of loam are as follows. 
WIEN allowed to reſt, its parts ac- 
quirea degree of coheſion. In this it dit- 
ters 
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fers from ſand, and has a reſemblance 
to clay, but never becomes ſo _ and 
hard reizen 
Vn Ex turned up and expoſed to the 
air, it breaks eaſily in pieces, and be- 


comes free and open. In this it differs 
from clay, and has à reſemblance to 


ſand, but does not n into * 


{mall particles. 
WIEN dry it receives water end 
In this alſo it differs from clay, and hes 
areſemblance to ſand, © ĩR 
WHEN it receives 8 it [wells 
with it, and retains it like ſhell-marle. 
In this it differs from ſand, and has a re- 
ſemblance to clay, but ſwells more, and 

does not retain ſuch a quantity f. 
Wu EN a large quantity of water falls 
upon this ſoil, it retains a proper ſhare 
of it, and allows the reſt eaſily to run 
off. 


Loan may be ſeparated into more minute particles 
than ſand, but the air muſt act upon it for a conſiderable 
time before this 1s done. 

+ IT is obſerved, that in this, and in all ſpungy ſoils, 
the crowns of the ridges, though high raiſed, are nerer 
quite dry, while water ſtagnates in the furrows. 
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off. In chis again it. differs from clay, 
aud has a reſemblance to ſand“. 
CHyYMIsSTs tell us, that it contains 
oil f, and has the power of rng 
and fermenting with acids. 
Lo auf then, in ſome reſpects, is a 
medium between clay and ſand. 
Ix acquires a degr ee of firmneſs great- 
er than ſand; it is not ſo eaſily broken 
in pieces; it does not ſo eaſily admit wa- 
ter, and it does not fo eaſily part with it. 
Ir does not acquire ſuch a degree of 
firmneſs as clay it is more eaſily bro- 
ken in pieces; it more eaſily admits wa- 
tor, and it more en oor vid it. 
oH U;. | Bur 


* Tazxy are other ſoilz that TW the fame quality with 
this ; they receive water eaſily, ſwell with and retain it: 
But this (oil has greatly the advantage i in this reſpect, that 
it retains only a proper quantity, and allows the ſuperfluity 
eaſily to run off, when there 3 is a proper fleſcent; z Whereas 
the other ſpangy ſoils retain, though there is a deſcent, a 
larger quantity than is neceſſary for nouriſhing the plant 
which we cultivate in our fields. 

Inis oil found in the loamy { ſoil, is 8 of its 
ſtrong attractive power. It cannot ſuppoſed to belong 
originally to the ſoil, but is attracted from the air. If the 
ſoil did not receive a conſtant ſupply from the air, the oi 
would ſoon be * by the crops which it carries, 
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Bur in ſome teſpetts it differs from 
both. It has a ſtrong abſorbent quality; 
it contains oil, and it attracts and fer- 
ments with acids. ss. 

Tux ſoil which has loam in its com- 
poſition, poſſeſſes in ſome degree the qua- 
lities of loam: and if theſe qualities are 
conſidered, it will appear, that this 
kind of ſoil is the moſt rent for nou- 
riſhing plants. 

Ir has plenty of food; the . of 
attracting this food from the air; a large 
paſture, and the power of diſſolving the 


vegetable food, and fitting it for enter- 


ing the roots of plants. 
T E oils which it contains, and ſalts 


which it produces, afford vegetable 
food; the ſalts which it produces, and 
the ſtrong abſorbent quality which it 
poſſeſſes, attract this food from the air: 
its free and open nature, its ſwelling 
with water, and its fermenting with 
acids, afford a' large paſture; and 


the falt which it produces: by - fer- 
menting 
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menting with acids diſſolves its oils, 
and | fits. it for entering the roots of 
plants. This is confirmed by experi- 
ence. The foil compounded of loam, 
is found to be the moſt! fruitful of all 
others. Some other ſoils, when ma- 
nured with lime or dung, bear as great, 
perhaps greater crops. for ſome. years 
than this does, but then they ſooner 
need a ſupply. The difference between 
them ſeems to: conſiſt. in theſe things. 
Soil manured with lime has a greater 
proportion of ſalts than of oils in its 
compoſition, and has alſo a greater pow- 
er of forming ſalts than of attracting 
oils; and therefore, by the great crops it 
bears, its oils will be wholly exhauſted, 
and it will become almoſt quite barren: 
whereas the loamy ſoil, having an equal 
proportion of oils and of ſalts in its com- 
_ poſition, and. as great a power of at- 
tracting oils as of forming ſalts, will 
not be exhauſted by the crops which 
it bears; but will always retain a quan- 
tity of its oils undiſſolved, and be re- 
ceiving 
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ceiving a conſtant ſupply from the air. 
The foil manured with dung has great; 
er plenty of vegetable food in its com- 
poſition than it has the power of at- 
tracting this food from the air; and 
therefore, by every crop that carries off 
more vegetable food than 1s attracted 
during the ſeaſon, the foil muſt be ren- 
dered leſs fertile; whereas the loamy 
ſoil has the power of attracting the vege- 
table food from the air, almoſt in propor- 
tion to the quantity it contains, and 
therefore continues to be fertile not- 
withſtanding the crops which it bears. 
It is obſerved, that ſome kinds of this 
ſoil, which have a great proportion of 
loam, and are, in a great meaſure, free 
from clay and ſand, continue to carry 
good crops, without being in the leaſt 
exhauſted. This is owing to their great 
abſorbent quality, to their attracting, 
during the winter, from the air, ſuch a 
quantity of vegetable food as is ſufficient 
for nouriſhing the crop during the ſum- 
mer. | IT 
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- IT has been obſerved, that loam re- 
ceives water eaſily, and retains it, and 
that it alſo eaſily parts with water when 
in too great a quantity. The loamy ſoil 
therefore cannot ſuffer much either 
from drought or rain, unleſs they are 
violent. This is confirmed by experi- 
ence; for it is found, that the loamy ſoil 
does not ſuffer ſo much from drought 
as the ſandy, and does not ſuffer ſo much 
either from drought or rain as the clay. 

Al ſoils, in proportion to the quan- 
tities of dung that have from time to 
time been laid upon them, approach the 
nearer to this kind; for the earth into 
which animals, vegetables, and dung 
are turned, after they are wholly putri- 
fied, is of the abſorbent kind, and of 
the fame nature with this ſoil. And 
though there is but a ſmall quantity of 
earth in the largeſt quantity of dung laid 
on at one time; yet, if the laying on 
of the ſame quantity is repeated once 


in four or five years for ſome ages, 
as 
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as certainly has been done: upon fome 
lands, a conſiderable proportion of the 
ſoil muſt now be of this abſorbent earth, 
whatever it was orginally. All land cal- 
led infield land, has a mixture of this kind 
of ſoil in its compoſition; and the dif- 
ference betwixt infield and outfield, is 
owing to the quantities of dung laid 
from time to time on the infield. | 
Tu E ſoil in which there is a great pro- 
portion of loam, needs very little ma- 
nure. It may be kept conſtantly in 
good heart by proper tillage, and a 
good ſcheme of management. There 
is however but a ſmall quantity of this 
kind. The generality of that which goes 
under the name of loamy ſoil requires 
manure, and no kind of manure is im- 
proper for it. Dung. ſoot, ſea-weed 
vegetables, and the other manures of 
this kind, add to its vegetable food; 
and lime, aſhes, and marles, find vege- 
table food to work upon. But as this 
kind of ſoil has the vegetable food, 
G g and 
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and the power of diſſolving it in juſt pro- 
portions, dung, and the other manures 
which continue there in their juſt pro- 
portions, are certainly the moſt proper. 
When lime is applied, if care is not 
taken, it will ſoon rob this ſoil of its 
oils: for as this ſoil has in itſelf a power 
of attracting and fermenting with acids, 
lime, which adds to this power, will 
ſooner rob it of its oils than other ſoils 
that have not this power. | 
A LATE writer obſerves of this toil, 
that it has an agreeable” ſmell ; which, 
he fays, is probably owing to the vola- 
tile ſalts and oils flying, off by fermenta- 
tion. This is inconſiſtent with that ab- 
ſorbent quality, which, in treating of this 
foil, we have obſerved that it is poſſeſ- 
ſed of: and which the ſame author al- 
lows to it in a very high degree. If theſe 
falts and oils actually fly off from it in 
ſuch quantities, as to make us ſenſible of 
them by ſmell, it is natural to think, 
that : the foil by Org would ra- 
ther 
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ther loſe than acquire vegetable food; 

the reverſe of which we know to 90 
true from ne 


char. 3 
of the clay Fond 


"Hex E are different kinds of clay 

- ſoils. The richeſt kind conſiſts of 
clay and loam. Probably it has been o- 
riginally clay, and by the application of 
dung, or the rotting of vegetables that 
have from time to time grown upon it; 
has received the mixture of loam. 
© To know the nature of this ſoil, it is 
neceſſary to conſider the qualities of 
clay, which are as follow. 

Cr Ax is a very ſolid body, its parts 
adhere very firmly together. It does not 
eaſily admit water; it is capable of re- 
ceiving a large quantity: when it re- 
ceives water, it ſwells but little, and 
does not eaſily part with it. 

| G g 2 IN 


Ix theſe reſpects it differs from loam 
and ſand. For their parts do not ad- 
here together with firmneſs; they eaſily 
admit water, and they eaſily part with 
it; ſand yy parts with a very ſmall 
quantity. AM 

CLar, when dry, i is very hard; and 
the more ſuddenly i it isdried, it becomes 
the harder. It contracts in drying, but 
not equally in all its parts; where the 

coheſion is weakeſt, it opens in rents. 
CaymisTs lay, that clay does not fer- 
ment with acids, but that it has oil in 
its compoſition. This however does not 

appear quite certain. 1 
- SOIL in which there 1 is a Windung of 
clay, muſt partake in ſome degree of 
its qualities. When theſe are conſider- 
ed, it will appear, that this ſoil is not 
ſo proper for nouriſhing plants as the 
loamy ſoil. It is much expoſed to inju- 
ries from the weather, and muſt ſuffer 
greatly from exceſſive drought or rain. 
As it is capable of receiving a great 
quantity of water, and does not eaſily 
| part 
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part with it, fr This Eeaſtin Is Any, the 
roots of plants w I be tbirtitinally Baked 
in water; and rhet&by'the plants them- 
ſelves" eakentea or deſtroyed. * 
As — turns hard Wien — in” A great 
hut; 2 gage 9 lelkned, Aid the 
plants unable to ſearch for their food. 
As, in contracting by drought, it opens 
in rents, thereby ſome of the roots W 
be'torn aſunder, and expoſed is" much 
to the Air, as to endabger the deltrue- 
tion of the plante. , 
" EXSERTENCE confirm. s the trüch or 
theſ® things. For it is chte chat 
clay ſoils are are actually more uncertain 
than Toatny ſoils, and the crops upon 
them more precarious, more ealily da- 
maged by drought or rain. | 
As clay does not eaſily recelve wa- 
ter; dews and ſoft ſhowers of rain, 
which are ſucked in by the loamy ſoil 
and retained, make no impreſſion on 
the clay ſoil; but, being reſiſted by the 
ſurface, 
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ſurface, are ſoon exhaled by the ſun, 
It i is qpſorved ſometimes, that when the 
plants, both upon the, clay and loamy 
ſoils, are beginning to ſuffer. from. the 
violence of the drought, ſpft ſhowers, 
being eaſily admitted by the. loamy 
ſoils, recover the plants upon them; 
while the plants upon the clay foils, 
which reſiſt theſe Maren, receive no 
1 3 | 

Ir muſt be Say 8 * 
it is not in every circumſtance, that 
the crop upon the clay ſoil is more da- 
maged by drought than the crop upon 
the loamy | ſoil, ; If the drought ſets in | 
immediately after the land has got the 
ſeed-furrow, the clay ſoil is apt to dry 
ſo ſuddenly, and turn ſo hard, that a 
great part of the ſeed ſown is. prevent- 
ed from ſpringing up, and the plants 
that are growing do not; find ſufficient 
food. On the other hand, if the drought 
does not ſet i in immediately after the 
plowing, but the ſoil allowed to conti- 
| nue 
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nue ſoft, and ſufficient ſap allowed to 
remain for making the whole ſeed ve- 
getate or ſpring up; then tho che 
drought ſhould afterwards be very vio- 
lent, yet the ſoil, being covered with 
the young plants, will not dry ſo ſud- 
denly, nor turn ſo hard as to prevent 
them from finding their food. The ſoil 
having dried flowly, and in drying been 
frequently moiſtened with ſhowers, will 
only cruſt a little above, and thereby 
prevent the drought from penetrating. 
In this caſe, when the drought does not 
ſet in early, plants will flouriſh on the 
clay ſoils, even when they are ſuffering 
upon the loamy ſoils, by reaſon of the 
violence of the drought. | 
IT muſt be obſerved likewiſe, that 
clay land, when dry ſituated, does not 
ſuffer ſo much from drought as when 
wet. When clay land is wet ſituated, 
having a greater degree of wetneſs 
when the dry ſeaſon begins than the 
dry- ſituated land, it will on that account 


dry 
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dry more ſuddenly. Beſides, even in che 
dry ſeaſon, it is gener ally too wet; and 
in this condition being plowed, it muſt 
dry much faſter in the ſame time than 
dry>Gituated land, either before or after 
plowing, and ther eby. becomes. much 
harder, This has been mentioned to 
ſhow, that all clay lands do not ſuffer 
equally from drought; that ſuch as are 
dry-ſituated ſuffer little more from it 
than loamy ſoils; and that they do not 
ſuffer i ſo much, either from rain or 
drought, as thoſe that are vet · ſituated. 
Ir will not be improper to obſer ve 
from this, that it is of the utmoſt im- 
portance to manage clay land in ſuch a 
manner, as to keep it as dry as poſſible 
during the winter. For thereby it is 
not only in a condition for being plow- 
ed more eaſily in the ſpring, but the crop 
upon it is alſo in leſs danger of ſuffer- 

ing either from rain or drought, 
Ix has been obſerved, that clay con- 
tains oil, but does not ferment with 
acids, 
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acids. It would ſeem, then, that the 
clay ſoil has the vegetable food in great- 
er plenty than it has the power of diſ- 
ſolving it; and therefore that lime, 
aſhes, or marle, are the moſt proper 
manures for it. Theſe manures will 
ſeparate and diſſolve its oils, and ren- 
der them fit for entering the roots of 
plants. They will likewiſe communi- 
cate to it their abſorbent qualities, will 
open its pores, and enlarge its paſture. 
Theſe things will make it more eaſily 
to admit . the water, and more eaſily 
to part with it; by which it will become 
leſs expoſed to injuries from the wea- 
ther, from violent rains, or drought. 
Ir was the general opinion ſome 
time ago, that lime anſwered better on 
light land than on clay. This is incon- 
ſiſtent with what has been advanced. 
The foundation for this general obſer- 
vation probably is this: Clay ſoils are 
generally much wetter than light ſoils; 
and as the virtues of lime are extracted 
by water, thereby its powers muſt be 
greatly 
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greatly leſſened upon the generality of 
clay foils. That it is owing to this that 
lime does not anſwer upon ſome clay 
foils; is moſt probable: for, upon trial, 
its effects are found to be very great 
upon clays that are en er wy: 
ſituate. 

Ir was alſo the enn opinion ſome 
time ago, that marle was only proper 
for light land; but the contrary is 
now, upon trial, found to be true. Its 


| | effects on clay land continue much 


longer than on light land. 
Ix is no objection to what is here 
propoſed as the beſt manures for clay 
ſoils, that dung anſwers very well on 
them: for dung, as it contains every 
thing proper for promoting vegetation, 
muſt anſwer on all ſoils. 

Cx Ax ſoils, tho? they partake of the 
nature of clay, yet, from the other in- | 
gredients in their compoſition, are ve- 
ry different from each other. When 


mixed with loam, as has already been 
obſerved, 
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obſerved; they are rich; but when mix- 
ed ( with) land: or ; till; Are very poor. 
Lime, marle, or aſlies, as has been ob- 


ſerved, are very proper manures for 


rich clays. But the poor clays require 
ſuch manures as contain the greateſt 
plenty of the vegetable food, ſuch as 
dung, ſhell-marle, ſea- weed, c. But 
theſe, ſhell-marle excepted, do not ope- 
rate ſtrongly in enlarging} the vegeta - 
ble paſture, nor in communicating to 
the earth a ſtrong abſorbent quality, 
which, we have already obſerved, are 
neceſſary qualities in the manures moſt 
proper for all clay ſoils. Shell-marle 
is poſſeſſed of theſe qualities, and is 
therefore a proper manure for poor as 
well as rich clays. But if it cannot be 
obtained, a mixture of lime and dung, 
or of dung and marle, will ſerve in its 
place. 

Ir is an ordinary practice in ſome 
places, to lay both dung and lime up- 
on fallow-land, even when the ſoil. is 

naturally 
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naturally good; and the applying theſe 
together is found to anſwer better, than 
applying one of them only, tho' in a 
- greater quantity. There is good reaſon 
to ſuppoſe, that the applying theſe to- 
gether upon poor-clays will be attend- 
ed ſtill with greater advantages. — 
WW have obſerved, that, When clay 
is mixed with ſand, it is generally very 
pour: and yet ſome writers propoſe 
ſand as the moſt proper manure for 
clay. They aſſure us, that nothing more 
is neceſſary to give it all che qualities 
of rich loam, chan to apply ſand in a 
ſufficient quantity. This, I am per- 
ſuaded, is aſſerting too much, and what 
oy have not * nene to 
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See Bradley's treatiſe, vol. 3. Aug. p. 55. 56. He re- 
commends laying {andy or gravelly ſoil upon clay, four 
inches thick, See likewiſe, New f/tem of agriculture, 
P. 124. a ftory related of a gentleman, who mixed a field 
of hard brown clay with a field of very burning gravel, 
by which the ſoil of both fields was converted into a good - 
haxel mould, and produced a plump round grain, and as plenti- 
ful harveſts as any foil in the kingdom. 
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juſtify, notwithſtanding their aſſertions. 
Let a perſon take a quantity of clay and 
ſand; let him, if he pleaſes, dry them, 
and pound them in 4 mortar; yet he 
will never make loam of them. He 
may poſſibly produce a ſoil that will 
retain water better than ſand, and will 
more eaſily part with it than clay; but 
it will never poſſeſs that abſorbent qua- 
lity, that power of attracting and fer- 
menting with acids, by which loam is 
particularly diſtinguiſhed,, Dr Home 
expreſſes a doubt, whether the mixture 
of clay and ſand will even have the qua- 

lities mentioned. He ſeems to think, 
that a little fand rather increaſes the u- 
nion of the particles of clay. This he 
infers from the cuſtom of uſing ſand in 
the manufacture of brick. But he has 
no reaſon to infer this from his own ex- 
periment. For, according to the ac- 
count he gives of it, the plants of bar- 
ley in the pot with the mixture of 
clay and ſand, were not ſo bad as thoſe 
in 
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in the pot filled with pure clay. How: 
ever, we may ſafely infer from this ex- 
periment, that the advantages of mixing 
ſand with clay ſhould appear more evi: 
dent, than the aſſertion of ſome writers 
on agriculture makes them, before ' a 
farnier puts himſelf to che expenſe of 
mixing them together in his fields. 
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Herz are ſeveral kinds of findy 
ſoils. The beſt kind is a mixture 
of ſand and loam. + Sand itſelf is of two 
different kinds. The one conſiſts of 
ſmall particles of flint, the other conſiſts 
of ſmall broken ſhells. Often theſe two 
are mixed together, which may be cal- 
led a third fort; 

THe qualities of fand af Hint are as 
follow. 


- Ir 
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Ir eaſily receives water, and it eaſily 
parts with it. Rain makes it firmer; 
and leſs in bulk. The particles of it do 
not adhere together; and it is ſuſeep- 
tible of greater heat from the ſun, than 
any thing of which other ſoils are com- 
pounded. 

Ir appears, then, that the . of 
this kind of ſand are . oppoſite 
to thoſe of clay. | 

Tux ſand of ſhells has nearly the 
ſame qualities with theſe mentioned; 
but differs from the other in ws 


things following. 
Tae ſand of ſhells, like hid 


attracts and ferments with.acids; is ca- 
pable of being diſſolved, and contains 
oil“; whereas the ſand of flint does not 
attract acids; the particles of it, like 
the firſt atoms, are incapable of diſſolu- 
tion, and, if it contains any olls, it is 
Impoſſible to ſeparate them. 


SOIL 
* See book III. chap: 13. 
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.  $arL Which has a large proportion 
of and in its. compoſition, muſt, in ſome 
meaſure, partake of the nature of ſand. 
And, if this is conſidered, it will appear 
that the ſandy foil is {till more unfit for 
nouriſhing plants than the clay ſoil. 

As it eaſily parts with water, there 
will not be 2a ſufficient quantity in a 
dry ſeaſon to promote vegetation. 

As the particles of it do not adhere 
together, it will not be able to ſupport 
vegetables that have but few roots, and 
grow tall. 

IT may be rad, W 
with reſpect to the ſoil compounded of 
ſand of flint, that, as it contains no 
oils, it muſt have but little vegetable 
food; and, as it has no abſorbent qua- 
lity, it will receive but a ſmall ſupply 
from the air. And it may be obſerved, 

particularly with reſpect to the foil 
compounded of fand of ſhells, that, as 
| the ſhells contain oil, and as they diſ- 


ſolve gradually, tho” ſlowly, it has natu- 
rally 
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rally a larger quantity of vegetable food: 
than the other; and, as it attracts and 
ferments with acids, it receives alſo. a 
goon ſupply from the air, 1 

Tut defects of the ſandy ſoil Point 
dut che manures moſt proper for it. 
Tux manures moſt proper for the foil 
compounded of ſand of flint, are ſuch 
as make it retain water, render it firm- 

er, and ſupply it with vegetable food. 
Clay will help to make it retain water, 
and make it firmer; but clay contains 
but little vegetable food. Dung will 
ſupply it wirh vegetable food, but will 
not render it firmer, nor make it re- 
tain water. Moſs will help it to retain 
water, and ſupply it with vegetable 
food, but will not make it firmer*. A 
H h mixture 


® See next chapter. Dr Home is of opinion, that mo 
alone is the moſt proper manure for ſand. Ee ſays that 
moſs is as impervious to water as clay, and contains more 
oil than any other vegetable. He adds, that it has been 
tried, and is found to anſwer very well. But it may be 
obſerved, that moſs cannot render ſand any firmer, and 
therefore will not enable it to ſupport a great crop of corn. 
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mixture of clay and dung, or of clay 
and. moſs, ſeems to be the moſt proper 
manure, and beſt ond * upphing 

its wants. „ l n i ies 157 
A MIXTyRE of . — tels vil 
alſo. be a proper manure for vil gom- 
pounded of land. of hells. But if any 
thing could be found chat, would quick- 
ly reduce ſhells to a ſtate of corruption, 
which ſeems to be the eondition of ſhell- 
marle, that thing would certainly be 
the moſt 1 manure for i; kind 

Aten l ot deen 9123 

TE er of the Complete body 
of huaſbandry-mention;a field of ſand 
manured with clay, which had retain- 
cd its fertility for thirty years, and, in 
their opinion, would hold good ten or 
twelve years more. That laying clay 
upon a ſandy ſoil, and ſand upon a clay 
foil, will do ſervice, is very probable; 
but that it will anſwer tlie expenſe, is 
uncertain. The farmer muſt there- 
fore be on his guard, Teſt he be led into 
— 
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a: fruitleſs ' expenſe by authors, whoſe 
aſſertions are more frequently founded 
upon common: n than their on 
enperi end; , nn 


e ly . = jb 3 
1 is commonly ranked in the 
- claſs of vegetables. It is not 
very certain whether the vegetables are 
alive or dead. That kind of moſs of 
which peat is made, is probably vege- 
tables in a. living eben that kind 
that is free and open, is certainly the 
roots, and other parts of dead vegeta- 
bles in an uncorrupted ſtate. The kind 
of moſs moſt common has very little 
firmneſs, either when wet or dry, and, 
it is obvious, is not alive. 
Tu E qualities of moſs are as follow, 
Ir has oil and ſalt in its compoſition, 
as all vegetables have. It does not ea- 
g | ſily 
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ily putrify; and it prevents other bo- 
dies from putrefaction. It eaſily re- 
crives water, ſwells with it like a ſpunge, 
retains a large quantity, and does not 
caſily part with it. 

As moſs, whether dead or alive, is 
in an uncorrupted ſtate, to render the 
moſſy ſoil fit for nouriſhing vegetables, 
the moſs in jt muſt be reduced to pu- 
trefaction, This will not only ſupply 
it with: plenty of vegetable food, but 
will alſo render it much firmer, and 

make it more et to ee wich wa- 
kh 14 US M £3119 

TRE manures hut * moſt v Vio- 
bnd with acids, ſeem to be the moſt 
Ap for this end. „Di 

Tu xs k manures, aſſiſted by frequent 
e will certainly make ſome 
parts of the moſs putrify- 

Or all theſe. the clay and ſtone marles 
ſeem to be the moſt proper; becauſe 
theſe will not only raiſe a violent fer- 
mentation, but will 1 fill up its pores, 

and 
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and make it more ſolid, by which it is 
rendered more _— for ä * 
entrance of water. 

Ix is neceſſary to etiferva;: * if 
cho moſs is deep, or has not a ſolid bot- 
tom, lime is not proper; becauſe, by 
its weight, it will ſoon penetrate be- 
yond the reach of the plough. The 
marle will alſo do this, but not ſo ſud - 
denly as lime; but if the moſs has a ſo- 
lid bottom to reſiſt the lime, this ma- 
nure will anſwer very well, Beſides 
its other qualities, it has a power of diſ- 
ſolving animal and vegetable ſubſtances. 
This is confirmed by experience. Lime 
is found to improve this kind of land 
ſo much, that in ſome places where the 
land is not originally worth half a 
crown of yearly rent per acre, it is laid 
on at the expenſe of ſix pounds Sterling 
per acre; ſo that the laying on the lime 
to anſwer the expenſe, muſt raiſe it to 
four times its original value. 


WHEN 
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TJ; Wen / any * — applied to 
moſs, the fermentation will be vidlent, 
and it will continue. while the moſa is 


putrify ing. 15 During this time it dan- 
not bel proper for nquriſhinigvegeta- 


Hesi Hhe violence of theo fermenta- 
tion wWillb throw che ſeeds, andi ſome- 
times the roots out of the grund *; 
and even when putrified, being very 
Igoſe and open, will greatly encourage 
the growth:off erer ping weeds.olIt qceins 
proper therefore to allow it a donſider- 
able tiqne 9 ferment after the manure 
is laidn on, before any ſeed is ſown; 
and to. deſtroy theſe; weeds, ſo apt to 
grow upon it, frequent harrowings, as 
well as plowings ſaem neceſſary. 

: Iris commonly obſerved, that the 
frequent plowing of this ſoil makes it 
run much to * and! other 
am! of tro Gaivct 3161: un. 


Furs are ſome Kinds of ſoil that fleguenti⸗ d this, 
particularly after troft, winch muſt be owing to their fer- 
mentation. When a ſoil does this frequently, it is almoſt 
certain mark that there is moſs in its compoſition. 


Chap: VI. Of the moſſy Soil. 487 


creeping weeds, by which the crop is 
often deſtroyed. And hence it is be- 
come almoſt a general practice to plow 
it but ſeldom, which is found to an- 
ſwer better. But if this ſoil was fal- 
lowed for two ſeaſons, and frequently 
plowed and harrowed each ſeaſon, it is 
natural to think that the putrefaction 
of the ſoil would be promoted, weeds 


deſtroyed, and the foil in a much pro- 


perer ſituation for nouriſhing vegetables 
than when it receives only a few plow- 
ings. 
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